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Abstract
The literature on non-genetic peripheral biomarkers for major mental disorders is broad, with conflicting results. An umbrella review of meta-analyses of non-genetic peripheral biomarkers for Alzheimer’s disease, autism spectrum disorder, bipolar disorder (BD), major depressive disorder, and schizophrenia, including first-episode psychosis. We included meta-analyses that compared alterations in peripheral biomarkers between participants with mental disorders to controls (i.e., between-group meta-analyses) and that assessed biomarkers after treatment (i.e., within-group meta-analyses). Evidence for association was hierarchically graded using a priori defined criteria against several biases. The Assessment of Multiple Systematic Reviews (AMSTAR) instrument was used to investigate study quality.1161 references were screened. 110 met inclusion criteria, relating to 359 meta-analytic estimates and 733,316 measurements, on 162 different biomarkers. Only two estimates met a priori defined criteria for convincing evidence (elevated awakening cortisol levels in euthymic BD participants relative to controls and decreased pyridoxal levels in participants with schizophrenia relative to controls). Of 42 estimates which met criteria for highly suggestive evidence only five biomarker aberrations occurred in more than one disorder. Only 15 meta-analyses had a power > 0.8 to detect a small effect size, and most (81.9%) meta-analyses had high heterogeneity. Although some associations met criteria for either convincing or highly suggestive evidence, overall the vast literature of peripheral biomarkers for major mental disorders is affected by bias and is underpowered. No convincing evidence supported the existence of a trans-diagnostic biomarker. Adequately powered and methodologically sound future large collaborative studies are warranted.


Introduction
One of the overarching goals of the emerging field of precision psychiatry is to incorporate advanced technologies to provide an objective data-driven personalized approach to the diagnosis and treatment of mental disorders [1, 2]. However, unlike other medical fields, there is an acknowledged ‘translational gap’ in psychiatry [1, 3]. In parallel, the field of biological psychiatry aiming to provide a neurobiological basis for current mental disorders, has provided contrasting results, even in pivotal biomarkers [4]. Hence, the diagnosis and clinical management of major mental disorders is still entirely based on psychopathological knowledge, while the treatment of mental disorders remains predominantly based on ‘trial and error’, albeit within the confines of fitting evidence-based prescription to a clinical profile [5].
Over the past two decades the field has witnessed a remarkable increase in interest on biomarkers for mental disorders [6]. In particular, the literature on non-genetic peripheral biomarkers has grown exponentially, with the publication of several systematic reviews and meta-analyses [7-12]. The identification and validation of biomarkers for mental disorders are thought to be crucial steps in the development of precision and biological psychiatry, and its ultimate incorporation in the current landscape of psychiatric care is expected to follow [1]. However, this change is not translating into meaningful modifications in clinical practice.
	Several reasons may contribute to the contrast between the overall volume of this literature and the limited applicability of peripheral biomarkers in current psychiatric practice. For instance, it has been proposed that conventional psychiatric diagnoses based, for example, on the Diagnostic and Statistical Manual for Mental Disorders (DSM) may lack biological validity [2, 13]. In this respect, it has been proposed that similarly to genetic [14] and neuroimaging [15, 16] biomarkers, alterations in peripheral biomarkers for major mental disorders may be shared across distinct diagnostic categories, and thus may have a transdiagnostic nature [6]. However, what is a trans-diagnostic construct in psychiatry remains debated, and no study has properly assessed the trans-diagnostic nature of any biomarker with a methodologically sound approach [17].
In addition to the lack of consensus on how to define a trans-diagnostic construct, a core reason for this translational gap even in a single disorder may be due to the presence of several biases including large heterogeneity, an excess significance bias as well as a selective reporting of statistically significant (i.e., ‘positive’) findings without proper adjustment to multiple confounders. An Umbrella review systematically evaluates and collects information from multiple systematic reviews and meta-analyses on all outcomes of a given topic for which these have been performed [18]. Umbrella reviews are particularly suited to uncover these biases [19], as previously demonstrated with respect to  peripheral biomarkers for depression [20], bipolar disorder [20], and schizophrenia [21]. However, those previous umbrella reviews have only addressed studies that have differentiated participants with a specific mental disorder and healthy controls, and not changes in peripheral biomarkers following treatment for these disorders. Moreover, those umbrella reviews focused on only one mental disorder each.
	Thus, the current work provides a comprehensive umbrella review of meta-analyses of peripheral biomarkers for major mental disorders related to high prevalence and burden, namely Alzheimer’s Disease (AD), Autism Spectrum Disorder (ASD), Bipolar Disorder (BD), Major Depressive Disorder (MDD), and schizophrenia, including also First-Episode Psychosis (FEP) stage. We aimed to re-assess the presence of bias in this literature and identify biomarkers that would be supported by most convincing evidence. In addition, we aimed to identify shared and unique alterations in biomarkers for those major mental disorders among those supported by either convincing or highly suggestive evidence. In the current analysis, we considered both studies that investigated abnormalities in peripheral biomarkers of mental disorders compared to controls (i.e., between-group meta-analyses) and ones that assessed alterations in the levels of peripheral biomarkers after treatment (i.e., within-group meta-analyses). 
Methods
Literature Search
We conducted an umbrella review, which is a systematic collection of multiple systematic reviews and meta-analyses done in a specific research topic [22]. The PubMed/MEDLINE database was searched from inception to February 17th, 2019 for all available meta-analyses non-genetic peripheral biomarkers for major mental disorders. This search strategy was augmented through (1) handsearching the reference lists of included articles and (2) tracking citations of included articles through the Google Scholar database. The search string used in the current umbrella review was developed by a professional librarian and is available in the Supplementary Online material. The searches, screening, data extraction, and methodological quality appraisal were independently conducted by at least two investigators. Disagreements were resolved through consensus. When a consensus could not be reached a third investigator (AFC) made the final decision. An a priori defined protocol was followed (available upon reasonable request to the corresponding author of the current manuscript). 
Eligibility Criteria
We included meta-analyses published in peer-reviewed journals that assessed and synthesized studies on peripheral biomarkers for adults with AD, ASD, BD, MDD, Schizophrenia, including FEP. We included studies in which biomarkers were assayed in participants with a specific mental disorder compared to controls (i.e., between-group meta-analyses) as well as ones which assessed changes in peripheral biomarkers in any of those disorders after treatment (i.e., within-group meta-analyses). Studies published in English were considered for inclusion. This decision was made because most well designed systematic reviews and meta-analyses are published in English. We included studies in which diagnoses of mental disorders were conducted by means of a validated structured interview based on standard diagnostic criteria such as the International Classification of Disease (ICD) or the Diagnostic and Statistical Manual of Mental Disorders (DSM). We also considered studies in which a probable diagnosis of a major depressive episode was established through a validated screening questionnaire as well as studies in which a diagnosis of first-episode psychosis was based on clinical assessment by a mental health care provider. We excluded the following types of studies: (1) systematic reviews without a meta-analytic synthesis of the evidence; (2) animal studies; (3) studies of other types of biomarkers (for example, genetic biomarkers); (4) studies that included participants with two or more diagnoses; (5) studies that included participants with other primary psychiatric diagnoses (e.g. anxiety disorders); (6) studies that investigated biomarkers for other purposes (for example, biomarkers of risk, stage or prognosis) [23]; (7) studies conducted in pediatric samples (except from ASD and FEP); and (8) if there was more than one meta-analysis for the same biomarker in the same population, we considered only the largest MA (i.e., the one with the largest number of included individual studies). 
Data extraction
For each eligible reference, we extracted the first author, year of publication, specific diagnoses assessed, as well as the number of included studies. We also extracted the summary effect size (ES) measure of each meta-analysis considering the ES used in each study. When available, the following variables were extracted at a study-level: number of cases, number of controls, sample size, ES, and study design. In each eligible reference, we only included the primary analyses due to the expected large amount of evidence. However, when included references provided details on the mood state of participants (e.g. mania or bipolar depression), we also extracted this information at an individual-study level. 
Statistical Analysis and methodological quality appraisal
Data were analyzed from March 1st, 2019 to October 10th, 2019. We estimated ESs and 95% Confidence Intervals (CIs) using both fixed and random-effects modelling [24]. Due to the anticipated high heterogeneity observed in meta-analyses of peripheral biomarkers for major mental disorders, random-effects calculations were considered in this review. When effect sizes were not provided as standardized mean difference metrics (e.g., odds ratio), we converted the primary ESs to standardized mean difference (SMD) [25]. We also estimated the 95% prediction interval, which accounts for between-study heterogeneity and assesses the uncertainty of the effect that would be expected in a new study addressing the same association [26]. For the largest study included in each meta-analytic estimate, we calculated the standard error (SE) of the ES. If the SE of the ES is < 0.1, then the 95% CI will be < 0.20 (i.e., less than the magnitude of a small ES). We calculated the I2 metric to quantify between-study heterogeneity. Values ≥ 50% and ≥ 75% are indicative of large and very large heterogeneity, respectively [27]. To assess evidence of small-study effects, we used the asymmetry test developed by Egger et al. [28]. A P-value < 0.10 in the Egger’s test and the ES of the largest study being more conservative than the summary random-effects ES of the meta-analysis were considered indicative of small-study effects [20]. We also annotated whether the association reported in each meta-analytic estimate was nominally significant at a P < 0.05 level as well as at a P < 0.005 level. The level of P < 0.005 has been proposed as a more stringent level of significance that could increase the reproducibility of many fields [29].
	We also determined whether the meta-analysis had a statistical power ≥ 80% to detect either a small (i.e., ES ≥ 0.2) or a medium (i.e., ES ≥ 0.5). We used the method described in detail elsewhere [30]. Finally, we also assessed evidence of excess of significance bias with the Ioannidis test [31]. Briefly, this test estimates whether the number of studies with nominally significant results (i.e., P<0.05) among those included in a meta-analysis is too large considering their power to detect significant effects at an alpha level of 0.05. First, the power of each study is estimated with a non-central t distribution. The sum of all power estimates provides the expected (E) number of datasets with nominal statistical significance. The actual observed (O) number of statistically significant datasets is then compared to the E number using a χ2-based test [31]. Since the true ES of a meta-analysis cannot be precisely determined, we considered the ES of the largest dataset as the plausible true ES. This decision was based on the fact that simulations indicate that the most appropriate assumption is the ES of the largest dataset included in the meta-analysis [32]. Excess significance for a single meta-analysis was considered if P < .10 in Ioannidis’s test and O>E [20]. We graded the credibility of each association according to the following categories: convincing (class I), highly suggestive (class II), suggestive (class III), weak evidence (class IV), and non-significant associations (Table S1).
	For evidence supported by either class I or class II evidence, we used credibility ceilings, which is which is a method of sensitivity analyses to account for potential methodological limitations of observational studies that might lead to spurious precision of combined effect estimates. In brief, this method assumes that every observational study has a probability c (credibility ceiling) that the true effect size is in a different direction from the one suggested by the point estimate [33]. The pooled ESs were estimated considering a wide range of credibility ceilings. All analyses were conducted in STATA/MP 14.0 (StataCorp, USA) with the metan package.
	The methodological quality of included systematic reviews and meta-analyses was also appraised using the Assessment of Multiple Systematic Reviews (AMSTAR) instrument, which has been validated for this purpose [34, 35]. Scores range from 0 to 11 with higher scores indicating greater quality. The AMSTAR tool involves dichotomous scoring (i.e. 0 or 1) of 11 items related to assess methodological rigor of systematic reviews and meta-analyses (e.g., comprehensive search strategy, publication bias assessment). AMSTAR scores are graded as high (8–11), medium (4–7) and low quality (0–3) [34].  
Code availability
Computer codes used in the analyses of the data are available after reasonable request to the corresponding author of the current study.
Results
Our search strategy identified 1161 unique references of which 991 were excluded after title/abstract screening and 170 underwent full-text review (Fig. 1). Therefore, 110 references met inclusion criteria [7-11, 36-139], and 60 references were excluded with reasons (Table S2). In the 110 included references, there were 81 between-group meta-analytic estimates for MDD, 79 for AD, 62 for schizophrenia, 45 for ASD, 37 for BD, and 15 for FEP. In addition, there were 25 within-group meta-analytic estimates for MDD, 13 for Schizophrenia, and 2 for BD (Mania) (Table S3). In total, there were 247,678 biomarker measurements estimates in cases and 476,340 assays in controls across between-group meta-analyses, while there were 9,298 biomarker measurements across within-group meta-analytic estimates (Table S3). One hundred and ninety meta-analytic estimates were statistically significant at a P-value < 0.05, whilst 109 were significant at a P-value < 0.005 (Table S3). 
<Please insert Figure 1 around here>
Power of meta-analyses
Fifteen between-group meta-analytic estimates had an estimated power > 0.8 to detect a small effect size, and 145 meta-analyses (126 between-group meta-analyses) had an estimated power > 0.8 to detect a medium effect size (Table S3).
Heterogeneity and prediction intervals
No evidence of large heterogeneity (i.e., I2 < 50%) was found in 65 meta-analyses (18.1%), whilst 294 (81.9%) meta-analytic estimates had evidence of large heterogeneity (i.e., I2 > 50%). The prediction interval crossed the null value in 341 (94.9%) meta-analytic associations, while prediction intervals of 20 (5.0%) meta-analyses did not crossed the null value (Table S3). 
Small-study effects and excess significance bias
Evidence of small-study effects, which is an indication of publication bias, was observed in 38 (10.6%) meta-analyses, whilst evidence of excess of significance bias was verified in 74 (20.6%) meta-analytic estimates (Tables S3). 
Grading of the evidence
Only 2 (0.5%) meta-analytic estimates exhibited class I evidence (83, 119). In euthymic bipolar disorder participants there was an increase in basal cortisol awakening levels (Hedges’g = 0.25; 95%CI: 0.15 – 0.35, p < 0.005) compared to controls [87]. Participants with schizophrenia presented decreased Vitamin B6 (pyridoxal) levels relative to controls [123]. In addition, 42 (11.7%) meta-analytic estimates were supported by class II evidence, of which 3 were derived from within-group meta-analyses (Table 1). Among those estimates, C-reactive protein levels were increased in euthymic BD, bipolar mania, and in MDD relative to controls [80, 102]. In addition, soluble interleukin-(IL)-2 receptor (sIL-2R) levels were increased in MDD and in schizophrenia relative to controls [7, 8]. Moreover, levels of antibodies against the N-methyl-D-aspartate receptor (NMDA-R) were elevated in BD and in schizophrenia relative to controls [85]. Brain-derived neurotrophic factor (BDNF) levels were decreased in AD and in MDD [44, 110]. Furthermore, levels of insulin-like growth factor-1 (IGF-1) were elevated in bipolar mania and in MDD relative to controls [84].  The remaining findings supported by type II evidence were unique to a single disorder (Table 1).
<Please insert Table 1 here>
Of the 44 biomarkers supported by either type I or type II evidence, 37 (84.1%) survived 10% credibility ceilings (Table 2).   
<Please insert Table 2 here>
Qualitative methodological appraisal of eligible meta-analyses
Qualitative methodological appraisal of eligible meta-analyses through the AMSTAR tool revealed that 49 references were classified as high, 58 as medium, and 3 as low methodological quality, respectively (Table S4).  The overall methodological quality of included references was high according to the AMSTAR [(median: 8; IQR= 2 (7 – 9)] (Table S4).


Discussion
Our umbrella review provided an up-dated synthesis of the literature of non-genetic peripheral biomarkers for major mental disorders. We included data from 733,316 biomarker measurements. However, in this vast literature only two associations met a priori defined criteria for convincing evidence, whilst 42 meta-analytic estimates met criteria for highly suggestive evidence. This collaborative effort found compelling evidence that overall the literature on non-genetic peripheral biomarkers has a high prevalence of different types of bias. In addition, this umbrella review provides relevant insights for the conduct of further studies to investigate the associations supported by most convincing evidence. It should also be noted that overall the methodological quality of eligible meta-analyses as assessed with the AMSTAR tool was high, which provides further credibility to our quantitative grading of findings.
Associations supported by convincing evidence merit discussion. First, euthymic participants with BD exhibited a high cortisol awakening response relative to controls [87]. This finding indicates that the hypothalamic-pituitary-adrenal (HPA) axis is disrupted in BD on a trait-like basis. This suggests that the HPA axis could be targeted in BD [140] to improve cognitive function, which may be compromised even during euthymic states [141, 142]. In addition, participants with schizophrenia exhibited decreased vitamin B6 (pyridoxal) levels compared to controls [123]. This suggests that individuals with schizophrenia may present aberrations in the one-carbon cycle where pyridoxal is a main metabolic component. An alternative explanation might be the poor nutrition which frequently affects people with schizophrenia [98]. This finding is consistent with a recent systematic review and meta-analysis which provided preliminary evidence that adjunctive pharmacological interventions targeting the one-carbon cycle may improve negative symptoms in schizophrenia, (although the clinical significance of this improvement may remain questionable [143] and aligns with recent evidence showing that adjunctive treatment with B-vitamins may improve symptomatic outcomes in treatment of psychotic disorders [144, 145].
	Importantly, only five biomarkers were found to be significantly associated with more than one mental disorder. Also, the highest class of evidence for these biomarkers was II. Moreover, no study applied a methodologically solid approach to assess the trans-diagnostic nature of any biomarker[17]. We found peripheral elevation on the acute phase reactant, CRP, in BD (both during euthymia and mania) as well as in major depressive disorder providing evidence that these disorders are at least partly associated with peripheral inflammation. In addition, the s-IL-2R was increased in both MDD and schizophrenia relative to controls. It is noteworthy that IL-2 is a key cytokine involved in the development, survival and function of regulatory T cells (TRegs) [146, 147], and it has been recently proposed that aberrations in “fine tuning” immune-regulatory mechanisms may contribute to the pathophysiology of both MDD and schizophrenia [148, 149]. Antibodies against the NMDA-R were increased in BD and schizophrenia. This finding is consistent with the existence of autoantibodies against the GluN1 subunit of this receptor in patients with psychotic manifestations [150, 151]. Furthermore, lower serum BDNF levels were observed in participants with MDD and AD relative to controls. This finding is consistent with the “neurotrophic hypothesis” of depression [152], while parallel lines of evidence suggest that aberrations in BDNF signaling may contribute to neurodegeneration in AD [153]. Finally, lower levels of IGF-1 were observed in bipolar mania and MDD compared to controls. This finding is consistent with the modulatory role of glucose-related signaling including the trophic molecule IGF-1 in hippocampal plasticity [154]. In addition, preclinical evidence suggests that IGF-1 may be involved in the pathophysiology of affective disorders [155, 156]. 
	There is an emerging body of literature investigating the putative role of non-genetic peripheral biomarkers for the prediction of treatment response in major mental disorders. Surprisingly, no such biomarkers met criteria for convincing evidence, while only three biomarkers met criteria for type II evidence. Adiponectin levels in schizophrenia decreased after treatment with second-generation antipsychotics. This is an interesting finding since hypoadiponectinemia has been associated with a wide range metabolic diseases which are common untoward effects of these drugs [157, 158]. In addition, IL-6 levels decreased after treatment with antidepressants. These data are consistent with preclinical findings which show that antidepressants have anti-inflammatory properties and may also inhibit M1 microglia polarization [159]. Finally, lipid peroxidation markers increased after antidepressant drug treatment for MDD. 
	It is worth noting that only fifteen meta-analytic estimates had a power >0.80 to detect a small effect size. In addition, previous umbrella reviews indicate that the vast majority of peripheral biomarker studies are substantially underpowered [20]. This may undermine the progress and reliability of this particular field and of neuroscience in general through the generation of spurious findings [160]. The “true” effect sizes of most non-genetic peripheral biomarkers may be expected to be small, similarly to those reported in the genetic literature. Therefore, the design of large, multicenter studies with an open pre-registered protocol, or the creation of Consortia, may be a crucial step to assess the role of peripheral biomarkers in the diagnosis and treatment of major mental disorders within the framework of precision psychiatry [1], as the model adopted by the Enigma neuroimaging group [161], or similarly to other large collaborative initiatives [162]. Likewise the creation of biomarker scores using a similar rationale as for the generation of polygenic risk scores may ultimately be a next step in this field.

Strengths and Limitations
It should also be noted that large statistical heterogeneity was verified in most included meta-analytic estimates (81.9%). Although this is considered a relevant indicator of bias in this literature, it may also reflect genuine heterogeneity, which may occur both within and between major diagnostic categories [163]. In addition, methodological differences of individual studies included in the assessed meta-analyses may also contribute to heterogeneity. Those include, for example, the time of sample selection as well as measurement properties of the assays (e.g. intra- and inter-assay coefficients of variation). Guidelines to standardize the collection and measurement of peripheral biomarkers in psychiatry have been recently proposed [164]. Furthermore, differences in sample selection across individual studies might have contributed to the observed heterogeneity in some meta-analytic estimates. For example, illness stage and disorders in which mixed presentations are common (e.g., bipolar disorder) might have contributed to heterogeneity across some included meta-analyses. In addition, approaches to subtype major mental disorders according to frameworks such as the NIMH Research Domain Criteria may help to decrease the heterogeneity of this literature in the future through the study of biologically valid and more homogenous phenotypes [13, 163, 165]. 
Conclusion
This umbrella review of non-genetic peripheral biomarkers for major mental disorders revealed that this literature is fraught with several biases and is underpowered. Nevertheless, two associations supported by convincing evidence and forty-two associations supported by highly suggestive evidence were verified. Most associations supported by either convincing or highly suggestive evidence pertained to a single disorder. Future multi-centric studies with a priori publicly available protocols, with an ad-hoc methodology to assess the trans-diagnostic nature of biomarkers [17], as well as the subtyping of these disorders into more biologically valid phenotypes, and enough statistical power may improve the reliability and reproducibility of this field, which is of relevance for the translation of biological and precision psychiatry into practice.
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PubMed/MEDLINE search string (from inception to February 17th, 2019)
(((((((meta-analysis[Title/Abstract]) OR meta-analytic[Title/Abstract]) OR meta-analysis[Publication Type]) OR metaanaly*[Title/Abstract]) OR meta-analy*[Title/Abstract])) AND ((((((((((((depression[Title/Abstract]) OR unipolar depression[Title/Abstract]) OR bipolar depression[Title/Abstract]) OR mania[Title/Abstract]) OR major depression[Title/Abstract]) OR major depressive disorder[Title/Abstract]) OR schizophrenia[Title/Abstract]) OR psychosis[Title/Abstract]) OR autism[Title/Abstract]) OR autis*[Title/Abstract]) OR Alzheimer's[Title/Abstract]) OR Alzheimer[Title/Abstract])) AND (biomarker* OR "Biomarkers"[Mesh] OR adrenocorticotropic hormone OR cortisol OR ACTH OR dexamethasone suppression test OR CRH suppression test OR brain-derived neurotrophic factor OR BDNF OR vascular endothelial growth factor OR VEGF OR insulin-like growth factor OR glial cell-derived neurotrophic factor OR GDNF OR IGF-1 OR IGF-2 OR oxidative stress OR insulin OR leptin OR insulin resistance OR neuron specific enolase OR cytokine OR chemokine OR adiponectin OR resistin OR ghrelin OR adipokine* OR tumor necrosis factor* OR TNF OR interleukin* OR complement OR complement C3 OR complement C4 OR C-reactive protein OR CRP OR haptoglobin OR Immunoglobulin A OR immunoglobulin* OR IFN OR interferon OR interferon gamma OR interleukin-1 beta OR interleukin-1 OR interleukin-6 OR interleukin-4 OR interleukin-5 OR interleukin-8 OR interleukin-12 OR soluble interleukin-2 receptor OR interleukin-1 receptor antagonist OR superoxide dismutase OR glutathione peroxidase OR malondialdehyde OR angiotensin-converting enzyme OR neopterin OR 8-hydroxy-2-guanosine OR reduced glutathione OR glutathione reductase OR erythrocyte* AND sedimentation rate OR plasma level* OR peripheral level* OR blood level* OR serum level* OR 2,3-dinor-5,6-dihydro-15-F2t-isoprostane OR NGF OR nerve growth factor OR 8-iso-PGF-2alpha OR F2-isoprostanes OR kynurenine OR Kynurenine/tryptophan ratio OR tryptophan catabolite* OR TRYCAT* OR kynurenic acid OR kynurenic acid/kynurenine ratio OR kynurenine OR L-tryptophan OR serine OR amino acid OR monocyte Chemotactic Protein OR CCL2 OR CXCL8 OR IL-* OR NAP OR XCL* OR CX3C* OR CCL* OR scya OR scyb OR GCP OR glial fibrillary acidic protein OR GFAP OR S100 beta OR S-100 beta OR S100-beta OR HPA OR neurotrophic OR NO OR nitric oxide OR nitrosative stress OR reactive nitrogen species OR reactive oxygen species OR GSK-3beta OR Glycogen synthase kinase 3 OR total antioxidant capacity OR paraoxonase OR adenosine OR purine* OR total oxidant status OR total antioxidant status OR enzyme* OR Na+/K+ atpase OR platelet* OR blood mononuclear cell* OR leukocyte* OR leucocyte* OR peripheral OR plasma* OR serum)


Table S1 Criteria for grading the credibility of evidence
	Class of evidence
	Criteria

	Convincing (Class I)
	Meta-analysis has an estimated power > 0.8 to detect a small effect size (i.e., ES=0.20); not large heterogeneity (i.e., I2 < 50.0%); 95% prediction interval not crossing the null; no evidence of excess of significance bias; no evidence of small-study effects; significant associations at P < 0.005 per random-effects calculations

	Highly Suggestive (Class II)
	Meta-analysis has an estimated power > 0.8 to detect a medium effect size (i.e., ES=0.50); significant associations with P < 0.005 (random-effects); effect size of the largest study and its 95%CI not including the null

	Suggestive (Class III)
	Meta-analysis has an estimated power of > 0.80 to detect a medium effect size (i.e., ≥ 0.5); significant associations with P < 0.005 (random-effects)

	Suggestive (Class IV)
	All other significant associations (P < 0.05) per random-effects calculations

	Non-significant
	All meta-analyses with P ≥ 0.05




















Table S2. Excluded Papers with reasons.
	Reference
	Reason for exclusion

	Ahmed et al., 2015 [1]
	No control group or no intervention

	Annweiler et al., 2013 [2]
	Not BD, MDD, SZ, FEP, AD or ASD

	Anstey et al., 2017 [3]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Boggero et al., 2017 [4]
	Not BD, MDD, SZ, FEP, AD or ASD

	Capuzzi et al., 2017 [5]
	Meta-analysis with a largest number of datasets available

	Carvalho et al., 2015 [6]
	Meta-analysis with a largest number of datasets available

	Chan et al., 2015 [7]
	Not a meta-analysis

	Chan et al., 2016 [8]
	No effect size reported

	Chaumette et al., 2016 [9]
	Not BD, MDD, SZ, FEP, AD or ASD

	Cooper et al., 2015 [10]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Czapski et al., 2012 [11]
	Not a meta-analysis

	Dargel et al., 2015 [12]
	Meta-analysis with a largest number of datasets available

	Deng et al., 2016 [13]
	Not a meta-analysis

	Dong et al., 2018 [14]
	Meta-analysis with a largest number of datasets available

	Dowlati et al., 2010 [15]
	Meta-analysis with a largest number of datasets available

	Ellis et al., 1994 [16]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Ezeoke et al., 2013 [17]
	Not a meta-analysis

	Fernandes et al., 2011 [18]
	Meta-analysis with a largest number of datasets available

	Fischer et al., 2015 [19]
	Meeting abstract 

	Fischer et al., 2016 [20]
	Baseline cortisol predicting intervention efficacy

	Fraguas et al., 2017[21]
	Meta-analysis with a largest number of datasets available

	Gowda et al., 2015 [22]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Gsell et al., 1997 [23]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Gutierrez-Fernandez et al., 2015 [24]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Ju et al., 2013 [25]
	Not BD, MDD, SZ, FEP, AD or ASD

	Kloiber et al., 2013 [26]
	Not a meta-analysis

	Lin et al., 2009 [27]
	Meta-analysis with a largest number of datasets available

	Martinez-Cengotitabengoa et al., 2016 [28]
	Not a meta-analysis

	McGuinness et al., 2010 [29]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Miller et al., 2011 [30]
	Not BD, MDD, SZ, FEP, AD or ASD

	Miller et al., 2014 [31]
	Not BD, MDD, SZ, FEP, AD or ASD

	Noonan et al., 2013 [32]
	Comparing stroke patients with and without depression 

	Pascoe et al., 2017[33]
	Not BD, MDD, SZ, FEP, AD or ASD

	Perry et al., 2016 [34]
	Not BD, MDD, SZ, FEP, AD or ASD

	Ritchie et al., 2014 [35]
	Not a meta-analysis

	Rocha et al. [36]
	Meta-analysis with a largest number of datasets available

	Rosenblat et al., 2016 [37]
	Not a meta-analysis

	Ruhe et al., 2007 [38]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Sarris et al., 2016 [39]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Schroeter et al., 2009 [40]
	Meta-analysis with a largest number of datasets available

	Schumberg et al., 2016 [41]
	Meta-analysis with a largest number of datasets available

	Squitti et al., 2014 [42]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Tuckwell et al., 1996 [43]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Upthegrove et al., 2014 [44]
	Not BD, MDD, SZ, FEP, AD or ASD

	Ventriglia et al., 2012 [45]
	Meta-analysis with a largest number of datasets available

	Wang et al., 2014 [46]
	Meta-analysis with a largest number of datasets available

	Wang et al., 2016 [47]
	No control group or no intervention

	Wiedlocha et al., 2017 [48]
	Meta-analysis with a largest number of datasets available

	Williams et al., 2009 [49]
	No control group or no intervention

	Yoshida et al., 2012 [50]
	Not a meta-analysis

	Yuan et al., 2017 [51]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Zhang et al., 2017 [52]
	Not a peripheral biomarker (i.e. urine/blood/saliva)

	Zhou et al.,2017 [53]
	Meta-analysis with a largest number of datasets available

	Ellul et al., 2016 [54]
	Meta-analysis with a largest number of datasets available

	Eyre et al., 2016 [55]
	Meta-analysis with a largest number of datasets available

	Jiang et al., 2014 [56]
	Meta-analysis with a largest number of datasets available

	Hiles et al., 2012 [57]
	Meta-analysis with a largest number of datasets available

	Liu et al., 2012 [58]
	Meta-analysis with a largest number of datasets available

	Hannestad et al., 2011 [59]
	Meta-analysis with a largest number of datasets available

	Munkholm et al., 2013 [60]
	Meta-analysis with a largest number of datasets available

	Modabbernia et al., 2013 [61]
	Meta-analysis with a largest number of datasets available


Abbreviations: AD, Alzheimer Disease; ASD, autism spectrum disorder; FEP, First Episode Psychiatry; BD, Bipolar Disorder; SZ, Schizophrenia; MDD, Major Depressive Disorder. 

	Table S3. Peripheral biomarkers derived from eligible between-group meta-analyses.
	
	
	

	Reference
	Biomarker
	N cases/
controls
	N 
	Effect size metric
	Random effects summary effect size (95% CI)
	P (Random effects)
	95% PI
	I2
	Small-study effects/
excess significance bias
	Power
criteria
Small/
Medium ES
	Level of evidence*
	AMSTAR

	Acute Depression
	
	
	
	
	
	
	
	
	
	
	
	

	Goldsmith et al., 2016[62]
	IL-10
	112/103
	4
	Hedges’ g
	1.08 (-0.01 – 2.17)
	0.053
	-2.72 – 4.88
	92.0
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-12
	117/172
	4
	Hedges’ g
	1.35 (0.28 – 2.41)
	0.013
	-2.39 – 5.08
	93.3
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-1β
	116/112
	4
	Hedges’ g
	-0.47 (-1.66 – 0.72)
	0.436
	-4.67 – 3.72
	94.1
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-2
	84/79
	3
	Hedges’ g
	0.39 (-2.62 – 3.41)
	0.798
	-12.74 – 13.53
	98.2
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-6
	306/216
	10
	Hedges’ g
	0.97 (0.31 – 1.62)
	0.004
	-1.39 – 3.32
	90.6
	No/No
	No/No
	IV
	10

	Goldsmith et al., 2016[62]
	sIL-2R
	247/170
	6
	Hedges’ g
	0.51 (0.19 – 0.84)
	0.002
	-0.34 – 1.37
	54.7
	No/No
	No/Yes
	III
	10

	Goldsmith et al., 2016[62]
	sIL-6R
	145/68
	3
	Hedges’ g
	0.67 (0.32 – 1.03)
	0.000
	-0.36 – 1.71
	25.3
	No/No
	No/No
	IV
	10

	Goldsmith et al., 2016[62]
	TNF-Alpha
	296/281
	9
	Hedges’ g
	0.80 (0.04 – 1.56)
	0.039
	-1.92 – 3.52
	94.1
	Yes/No
	No/No
	NS
	10

	Chronic Depression
	
	
	
	
	
	
	
	
	
	
	
	

	Goldsmith et al., 2016[62]
	IFN-Gamma
	195/226
	4
	Hedges’ g
	-0.64 (-1.93 – 0.65)
	0.330
	-5.25 – 3.97
	97.2
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-10
	138/172
	5
	Hedges’ g
	-0.54 (-1.28 – 0.20)
	0.151
	-2.92 – 1.84
	88.5
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-1β
	138/190
	4
	Hedges’ g
	-0.38 (-1.57 – 0.80)
	0.528
	-4.61 – 3.84
	95.9
	No/Yes
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-6
	205/235
	8
	Hedges’ g
	0.53 (0.10 – 0.96)
	0.016
	-0.84 – 1.89
	77.7
	Yes/Yes
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-8
	126/161
	4
	Hedges’ g
	0.12 (-0.43 – 0.68)
	0.659
	-1.70 – 1.95
	80.0
	No/Yes
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	sIL-2R
	117/190
	4
	Hedges’ g
	-0.03 (-0.52 – 0.46)
	0.895
	-1.59 – 1.53
	72.3
	No/Yes
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	sIL-6R
	66/66
	3
	Hedges’ g
	-0.09 (-0.43 – 0.26)
	0.625
	-0.84 – 0.67
	0.0
	No/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	TNF-Alpha
	395/518
	12
	Hedges’ g
	0.19 (-0.19 – 0.57)
	0.316
	-1.22 – 1.61
	86.1
	No/Yes
	No/No
	NS
	10

	Depression
	
	
	
	
	
	
	
	
	
	
	
	

	Ogyu et al., 2018 [63]
	3HK
	411/439
	10
	SMD
	0.05 (-0.08 – 0.19)
	0.420
	-0.10 – 0.21
	0.0
	No/No
	Yes/Yes
	NS
	9

	Nascimento et al., 2015 [64]
	A BETA 42
	212/1022
	5
	SMD
	-0.44 (-1.00 – 0.11)
	0.117
	-2.28 – 1.40
	90.7
	No/No
	No/No
	NS
	7

	Cao et al., 2018 [65]
	Adiponectin
	1909/6153
	16
	SMD
	-0.24 (-0.47 – -0.02)
	0.033
	-1.15 – 0.66
	91.8
	No/No
	No/Yes
	NS
	9

	Lin et al., 2010 [66]
	Arachidonic Acid
	638/2656
	13
	Hedges’g
	0.01 (-0.16 – 0.17)
	0.934
	-0.46 – 0.48
	54.0
	No/Yes
	No/Yes
	NS
	5

	Mokhtari et al., 2013[67]
	Area Under Curve Scores for Cortisol Response To DEX/CRH
	208/204
	8
	Hedges’g
	1.34 (0.70 – 1.97)
	0.000
	-0.79 – 3.47
	87.1
	No/No
	No/No
	IV
	2

	Nascimento et al., 2015 [64]
	AΒ40:AΒ42 (PLASMA)
	496/918
	4
	SMD
	1.10 (0.24 – 1.96)
	0.012
	-1.97 – 4.17
	96.8
	No/No
	No/No
	NS
	7

	Petridou et al., 2016 [68]
	B12 Vitamin
	3153/3155
	9
	SMD
	0.06 (-0.01 – 0.12)
	0.095
	-0.10 – 0.21
	37.9
	No/No
	Yes/Yes
	NS
	7

	Molendijk et al., 2014 [69]
	BDNF
	2578/3961
	35
	Hedges’g
	-0.61 (-0.80 – -0.42)
	0.000
	-1.67 – 0.45
	87.7
	No/No
	No/Yes
	II
	10

	Kohler et al., 2017 [70]
	CCL-2
	285/287
	8
	Hedges’g
	1.72 (0.64 – 2.79)
	0.002
	-2.04 – 5.47
	96.3
	Yes/No
	No/No
	IV
	11

	Kohler et al., 2017 [70]
	CCL-3
	110/98
	3
	Hedges’g
	1.97 (-0.23 – 4.18)
	0.079
	-7.59 – 11.54
	97.5
	No/No
	No/No
	NS
	11

	Ni et al., [71]
	Copper
	1167/765
	16
	SMD
	0.91 (0.34 – 1.48)
	0.002
	-1.59 – 3.42
	96.2
	Yes/No
	No/No
	IV
	8

	Ciufolini et al., 2014 [72]
	Cortisol Delta to Social Stress Test
	298/503
	9
	SMD
	0.20 (-0.33 – 0.72)
	0.461
	-1.61 – 2.01
	89.7
	No/Yes
	No/No
	NS
	4

	Ciufolini et al., 2014 [72]
	Cortisol Level in Antecipation To Social Stress Test
	298/503
	9
	SMD
	0.31 (-0.23 – 0.84)
	0.263
	-1.54 – 2.16
	90.1
	No/No
	No/No
	NS
	4

	Ciufolini et al., 2014 [72]
	Cortisol Peak Response to Social Stress Test
	298/503
	9
	SMD
	0.10 (-0.27 – 0.48)
	0.585
	-1.11 – 1.32
	80.1
	No/No
	No/No
	NS
	4

	Zorn et al., 2016[73]
	Cortisol Reactivity to a Laboratory Psychosocial Stressor
	1041/1465
	55
	SMD
	-0.12 (-0.23 – 0.00)
	0.052
	-0.68 – 0.45
	41.3
	No/Yes
	Yes/Yes
	NS
	4

	Haapakoski et al., 2015 [74]
	CRP
	7525/6209
	20
	SMD
	0.46 (0.39 – 0.53)
	0.000
	0.39 – 0.54
	0.0
	No/No
	Yes/Yes
	II
	8

	Zhu et al., 2015 [75]
	DHEAS
	469/3916
	10
	SMD
	0.78 (0.16 – 1.40)
	0.014
	-1.51 – 3.07
	95.3
	No/No
	No/No
	NS
	7

	Lin et al., 2010 [66]
	DHA
	648/2670
	14
	Hedges’ g
	-0.35 (-0.55 – -0.16)
	0.000
	-0.98 – 0.28
	67.8
	No/Yes
	No/Yes
	III
	5

	Lin et al., 2010 [66]
	EPA
	648/2670
	14
	Hedges’ g
	-0.20 (-0.34 – -0.05)
	0.008
	-0.57 – 0.18
	41.5
	No/No
	No/Yes
	NS
	5

	Wu et al., 2016 [76]
	Fibroblast Growth Factor-2
	99/80
	4
	SMD
	0.43 (0.13 – 0.73)
	0.005
	-0.05 – 0.91
	0.0
	No/No
	No/Yes
	II
	5

	Bender et al., 2017 [77]
	Folate
	2766/10134
	29
	SMD
	-0.35 (-0.49 – -0.20)
	0.000
	-1.07 – 0.38
	88.2
	No/No
	No/Yes
	III
	7

	Romeo et al., 2018 [78]
	Gaba
	241/199
	6
	SMD
	-1.40 (-2.04 – -0.76)
	0.000
	-3.42 – 0.62
	87.1
	No/No
	No/No
	IV
	6

	Lin et al., 2015 [79]
	Glial Cell Line-Derived Neurotrophic Factor
	556/491
	10
	Hedges’ g
	-0.73 (-1.08 – -0.37)
	0.000
	-1.98 – 0.53
	84.5
	No/No
	No/No
	IV
	7

	Inoshita et al., 2018 [80]
	Glutamate
	529/590
	12
	SMD
	0.54 (0.29 – 0.79)
	0.000
	-0.27 – 1.35
	69.8
	No/No
	No/Yes
	II
	5

	Kohler et al., 2017 [70]
	IFN-Gamma(4)
	700/770
	17
	Hedges’g
	-0.48 (-0.94 – -0.02)
	0.043
	-2.51 – 1.56
	94.0
	No/No
	No/No
	NS
	11

	Tu et al., 2016 [81]
	IGF1
	180/197
	6
	Hedges’g
	0.64 (0.41 – 0.87)
	0.000
	0.24 – 1.04
	12.1
	No/No
	No/Yes
	II
	6

	Kohler et al., 2017 [70]
	IL-10
	608/675
	17
	Hedges’g
	0.38 (0.01 – 0.74)
	0.045
	-1.20 – 1.95
	89.2
	No/No
	No/No
	NS
	11

	Kohler et al., 2017 [70]
	IL-12
	135/301
	4
	Hedges’g
	1.23 (0.28 – 2.18)
	0.012
	-2.10 – 4.56
	92.9
	No/No
	No/No
	NS
	11

	Kohler et al., 2017 [70]
	IL-13
	243/373
	6
	Hedges’g
	1.84 (0.81 – 2.86)
	0.000
	-1.62 – 5.29
	96.0
	Yes/No
	No/No
	IV
	11

	Kohler et al., 2017 [70]
	IL-17
	85/106
	3
	Hedges’g
	-0.12 (-0.54 – 0.29)
	0.569
	-1.58 – 1.34
	51.6
	No/Yes
	No/No
	NS
	11

	Kohler et al., 2017 [70]
	IL-18
	135/143
	5
	Hedges’g
	1.72 (0.38 – 3.06)
	0.012
	-2.83 – 6.27
	95.3
	No/No
	No/No
	NS
	11

	Kohler et al., 2017 [70]
	IL-1RA
	148/110
	4
	Hedges’g
	0.45 (0.08 – 0.81)
	0.016
	-0.59 – 1.49
	51.6
	No/No
	No/No
	NS
	11

	Kohler et al., 2017 [70]
	IL-1Β
	779/727
	22
	Hedges’g
	0.03 (-0.29 – 0.35)
	0.847
	-1.52 – 1.58
	89.3
	No/Yes
	No/Yes
	NS
	11

	Kohler et al., 2017 [70]
	IL-2
	357/476
	10
	Hedges’g
	-0.11 (-0.90 – 0.68)
	0.789
	-3.05 – 2.84
	95.8
	No/Yes
	No/No
	NS
	11

	Kohler et al., 2017 [70]
	IL-4
	350/450
	10
	Hedges’g
	-0.53 (-1.07 – 0.01)
	0.053
	-2.47 – 1.41
	91.0
	No/No
	No/No
	NS
	11

	Kohler et al., 2017 [70]
	IL-5
	198/322
	4
	Hedges’g
	0.40 (-0.07 – 0.86)
	0.097
	-1.17 – 1.96
	82.1
	No/No
	No/No
	NS
	11

	Kohler et al., 2017 [70]
	IL-6
	1526/1124
	40
	Hedges’g
	0.63 (0.48 – 0.77)
	0.000
	-0.13 – 1.38
	66.5
	No/No
	No/Yes
	II
	11

	Kohler et al., 2017 [70]
	IL-8
	306/217
	7
	Hedges’g
	0.03 (-0.35 – 0.41)
	0.869
	-1.15 – 1.22
	76.9
	No/Yes
	No/No
	NS
	11

	Ogyu et al., 2018 [63]
	KYN
	1780/1216
	18
	SMD
	-0.17 (-0.29 – -0.05)
	0.005
	-0.53 – 0.19
	42.5
	No/Yes
	Yes/Yes
	NS
	9

	Ogyu et al., 2018 [63]
	KYNA / 3HK
	278/287
	5
	SMD
	-0.47 (-0.64 – -0.30)
	0.000
	-0.71 – -0.23
	0.0
	No/No
	No/Yes
	II
	9

	Ogyu et al., 2018 [63]
	KYNA / QUIN
	278/287
	5
	SMD
	-0.50 (-0.77 – -0.22)
	0.000
	-1.28 – 0.28
	60.6
	No/No
	No/Yes
	II
	9

	Ogyu et al., 2018 [63]
	KYN-ACID
	691/801
	17
	SMD
	-0.36 (-0.52 – -0.19)
	0.000
	-0.93 – 0.21
	56.0
	No/No
	No/Yes
	II
	9

	Persons et al., 2016 [82]
	LDL Continuous
	4987/11931
	42
	SMD
	-0.09 (-0.25 – 0.08)
	0.297
	-1.12 – 0.95
	94.0
	No/No
	No/Yes
	NS
	4

	Cao et al., 2018 [65]
	Leptin
	3780/6331
	23
	SMD
	0.13 (-0.06 – 0.32)
	0.173
	-0.71 – 0.97
	91.9
	No/Yes
	No/Yes
	NS
	9

	Mazereeuw et al., 2015 [83]
	Lipid Peroxidation Markers
	857/782
	18
	SMD
	0.83 (0.56 – 1.09)
	0.000
	-0.29 – 1.95
	84.0
	Yes/No
	No/Yes
	III
	8

	Ogawa et al., 2014 [84]
	L-Tryptophan
	744/877
	25
	Hedges’ g
	-0.63 (-0.82 – -0.44)
	0.000
	-1.41 – 0.15
	63.8
	No/No
	No/Yes
	III
	7

	You et al., 2018 [85]
	Magnesium
	1026/977
	15
	SMD
	-0.51 (-1.60 – 0.58)
	0.355
	-5.24 – 4.21
	98.7
	No/No
	No/No
	NS
	8

	Chen et al., 2015 [86]
	NGF
	506/555
	11
	Hedges’ g
	-0.28 (-0.55 – -0.01)
	0.046
	-1.26 – 0.70
	82.8
	No/Yes
	No/Yes
	NS
	5

	Pearlman, 2014 [87]
	N-Methyl-D-Aspartate Receptor Antibody Seropositivity
	105/690
	3
	SMD
	0.27 (0.06 – 0.47)
	0.011
	-0.19 – 0.72
	0.0
	No/No
	No/Yes
	NS
	7

	Lin et al., 2010 [66]
	Omega-3
	602/2620
	12
	Hedges’ g
	-0.53 (-0.78 – -0.29)
	0.000
	-1.34 – 0.28
	78.2
	No/No
	No/Yes
	III
	5

	Lin et al., 2010 [66]
	Omega-6
	516/2570
	10
	Hedges’ g
	0.01 (-0.17 – 0.19)
	0.932
	-0.48 – 0.50
	55.9
	No/No
	No/Yes
	NS
	5

	Mazza et al., 2018 [88]
	Platelet/Lymphocyte Ratio
	239/314
	4
	SMD
	0.67 (0.07 – 1.27)
	0.028
	-1.40 – 2.74
	89.9
	No/No
	No/No
	NS
	7

	Ogyu et al., 2018 [63]
	Quin
	477/465
	10
	SMD
	0.22 (-0.11 – 0.56)
	0.187
	-0.94 – 1.39
	83.9
	No/Yes
	No/Yes
	NS
	9

	Carvalho et al., 2014 [89]
	Resistin
	148/150
	3
	Hedges’ g
	-0.24 (-0.49 – 0.00)
	0.051
	-0.88 – 0.39
	12.7
	No/No
	No/Yes
	NS
	8

	Kohler et al., 2017 [70]
	sIL-2 Receptor
	489/391
	10
	Hedges’g
	0.74 (0.42 – 1.05)
	0.000
	-0.32 – 1.79
	77.5
	No/No
	No/Yes
	II
	11

	Kohler et al., 2017 [70]
	sIL-6 Receptor
	344/256
	7
	Hedges’g
	0.33 (-0.01 – 0.67)
	0.055
	-0.68 – 1.34
	71.3
	No/No
	No/Yes
	NS
	11

	Kohler et al., 2017 [70]
	sTNF Receptor 2
	94/101
	3
	Hedges’g
	1.17 (0.41 – 1.94)
	0.003
	-1.96 – 4.30
	83.2
	No/No
	No/No
	IV
	11

	Kohler et al., 2017 [70]
	TGF-Beta 1
	110/68
	3
	Hedges’g
	-1.48 (-4.76 – 1.80)
	0.376
	-15.71 – 12.75
	97.7
	No/No
	No/No
	NS
	11

	Kohler et al., 2017 [70]
	TNF-Alpha
	1620/1457
	42
	Hedges’g
	0.68 (0.43 – 0.92)
	0.000
	-0.88 – 2.23
	90.0
	Yes/No
	No/Yes
	II
	11

	Shin et al., 2008[90]
	Total Cholesterol
	46010/46265
	36
	Cohen’s d
	-0.25 (-0.37 – -0.13)
	0.000
	-0.87 – 0.37
	92.8
	No/No
	Yes/Yes
	II
	5

	Bartoli et al., 2018 [91]
	Uric Acid
	842/3964
	13
	SMD
	-0.30 (-0.50 – -0.10)
	0.003
	-1.02 – 0.41
	76.5
	No/No
	No/Yes
	III
	9

	Rutigliano et al., 2016 [92]
	Vasopressin
	265/158
	6
	Hedges’g
	0.34 (-0.08 – 0.76)
	0.111
	-0.93 – 1.61
	73.8
	No/No
	No/No
	NS
	11

	Tseng et al., 2015 [93]
	VEGF
	872/882
	16
	Hedges’g
	0.44 (0.24 – 0.63)
	0.000
	-0.26 – 1.13
	68.9
	No/Yes
	No/Yes
	III
	7

	Anglin et al., 2013 [94]
	Vitamin D
	9837/12481
	9
	SMD
	0.05 (0.00 – 0.10)
	0.065
	-0.08 – 0.18
	55.3
	No/No
	Yes/Yes
	NS
	10

	Swardfager et al., 2013 [95]
	Zinc
	1643/804
	18
	WMD
	-0.74 (-1.01 – -0.47)
	0.000
	-1.87 – 0.39
	85.0
	No/No
	No/Yes
	III
	10

	Bipolar
	
	
	
	
	
	
	
	
	
	
	
	

	Belvederi Murri et al., 2016 [96]
	ACTH
	85/68
	4
	Hedges’g
	0.41 (-0.43 – 1.26)
	0.339
	-2.22 – 3.05
	69.8
	No/No
	No/No
	NS
	8

	Belvederi Murri et al., 2016 [96]
	Basal Cortisol Afternoon Sample
	153/224
	7
	Hedges’g
	0.30 (0.08 – 0.53)
	0.008
	0.02 – 0.58
	0.0
	Yes/No
	No/Yes
	NS
	8

	Belvederi Murri et al., 2016 [96]
	Basal Cortisol Awakening
	605/1521
	10
	Hedges’g
	0.25 (0.15 – 0.35)
	0.000
	0.13 – 0.37
	0.0
	No/No
	Yes/Yes
	I
	8

	Belvederi Murri et al., 2016 [96]
	Basal Cortisol Continuous
	256/319
	7
	Hedges’g
	0.31 (0.00 – 0.63)
	0.053
	-0.57 – 1.20
	61.7
	No/No
	No/Yes
	NS
	8

	Belvederi Murri et al., 2016 [96]
	Basal Cortisol Morning Sample
	552/1076
	23
	Hedges’g
	0.37 (0.22 – 0.53)
	0.000
	-0.04 – 0.79
	25.8
	No/No
	No/Yes
	III
	8

	Belvederi Murri et al., 2016 [96]
	Basal Cortisol Night Sample
	280/545
	8
	Hedges’g
	0.20 (-0.08 – 0.49)
	0.164
	-0.55 – 0.96
	55.8
	No/No
	No/Yes
	NS
	8

	Looney et al., 1997 [97]
	NA,K-ATPASE ACTIVITY
	234/296
	11
	SMD
	0.15 (-0.25 – 0.56)
	0.462
	-1.21 – 1.51
	76.9
	No/Yes
	No/No
	NS
	1

	Rao et al., 2017 [98]
	NGF
	299/275
	5
	SMD
	0.13 (-0.03 – 0.29)
	0.104
	-0.09 – 0.36
	0.0
	No/No
	No/Yes
	NS
	9

	Pearlman, 2014 [87]
	N-Methyl-D-Aspartate Receptor Antibody Seropositivity
	240/1035
	5
	SMD
	0.56 (0.41 – 0.70)
	0.000
	0.34 – 0.78
	3.1
	No/No
	No/Yes
	II
	7

	Tseng et al., 2016 [99]
	Neurotrophin-3
	260/718
	14
	Hedges’g
	0.38 (0.12 – 0.63)
	0.004
	-0.57 – 1.32
	74.9
	No/Yes
	No/Yes
	II
	7

	Tseng et al., 2016 [99]
	Neurotrophin-4/5
	268/218
	7
	Hedges’g
	0.29 (-0.10 – 0.68)
	0.142
	-0.92 – 1.50
	76.9
	No/Yes
	No/No
	NS
	7

	Rutigliano et al., 2016 [92]
	Oxytocin
	153/122
	3
	SMD
	0.06 (-0.85 – 0.96)
	0.903
	-3.74 – 3.85
	90.4
	No/Yes
	No/No
	NS
	11

	Bartoli et al., 2016 [100]
	Uric Acid
	619/508
	9
	SMD
	0.65 (0.33 – 0.96)
	0.000
	-0.42 – 1.72
	82.6
	No/No
	No/Yes
	II
	6

	Bipolar Disorder (Depression)
	
	
	
	
	
	
	
	
	
	
	
	

	Fernandes et al., 2015 [101]
	BDNF
	365/744
	16
	Hedges’g
	-0.87 (-1.27 – -0.47)
	0.000
	-2.48 – 0.74
	86.2
	No/No
	No/No
	IV
	8

	Fernandes et al., 2016 [102]
	CRP
	441/920
	11
	Hedges’g
	0.67 (0.23 – 1.11)
	0.003
	-0.95 – 2.28
	90.9
	No/No
	No/No
	IV
	7

	Goldsmith et al., 2016[62]
	IL-6
	102/344
	3
	Hedges’g
	0.10 (-0.38 – 0.57)
	0.691
	-1.75 – 1.94
	71.2
	No/Yes
	No/No
	NS
	10

	Fernandes et al., 2016 [103]
	Leptin
	227/222
	5
	Hedges’g
	0.18 (-0.42 – 0.77)
	0.566
	-1.78 – 2.13
	87.7
	No/Yes
	No/No
	NS
	7

	Looney et al., 1997 [97]
	NA,K-ATPASE ACTIVITY
	55/99
	5
	SMD
	-0.65 (-1.36 – 0.06)
	0.075
	-2.70 – 1.41
	72.4
	No/No
	No/No
	NS
	1

	Bipolar Disorder (Euthymia)
	
	
	
	
	
	
	
	
	
	
	
	

	Fernandes et al., 2016 [102]
	CRP
	783/79693
	17
	Hedges’g
	0.65 (0.40 – 0.90)
	0.000
	-0.39 – 1.69
	85.2
	No/No
	No/Yes
	II
	7

	Salagre et al., 2017 [104]
	Homocysteine
	336/547
	8
	SMD
	0.30 (0.11 – 0.48)
	0.002
	-0.18 – 0.77
	43.7
	No/No
	No/Yes
	III
	9

	Goldsmith et al., 2016[62]
	IFN-GAMMA
	91/122
	4
	Hedges’g
	0.03 (-0.26 – 0.32)
	0.836
	-0.51 – 0.57
	6.2
	No/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	IL-10
	166/273
	8
	Hedges’g
	0.43 (0.01 – 0.85)
	0.044
	-0.89 – 1.76
	74.8
	Yes/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-2
	46/44
	3
	Hedges’g
	0.19 (-0.31 – 0.69)
	0.461
	-1.33 – 1.71
	30.3
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-4
	60/69
	4
	Hedges’g
	1.19 (-0.63 – 3.01)
	0.200
	-5.25 – 7.63
	94.9
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-6
	213/540
	7
	Hedges’g
	0.38 (-0.01 – 0.77)
	0.054
	-0.83 – 1.59
	78.2
	No/No
	No/No
	NS
	10

	Fernandes et al., 2016 [103]
	Leptin
	300/288
	7
	Hedges’g
	0.04 (-0.35 – 0.43)
	0.843
	-1.21 – 1.28
	84.5
	No/Yes
	No/No
	NS
	7

	Goldsmith et al., 2016[62]
	sIL-2R
	199/230
	3
	Hedges’g
	0.63 (-0.11 – 1.38)
	0.096
	-2.53 – 3.80
	91.9
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	sTNF-R1
	133/310
	4
	Hedges’g
	0.48 (0.09 – 0.86)
	0.015
	-0.64 – 1.60
	55.9
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	TNF-Alpha
	236/296
	9
	Hedges’g
	0.09 (-0.20 – 0.39)
	0.532
	-0.75 – 0.94
	58.1
	No/No
	No/Yes
	NS
	10

	Bipolar Disorder (Mania)
	
	
	
	
	
	
	
	
	
	
	
	

	Fernandes et al., 2015 [101]
	BDNF
	348/421
	14
	Hedges’ g
	-0.65 (-1.13 – -0.17)
	0.007
	-2.57 – 1.26
	89.9
	No/No
	No/No
	NS
	8

	Fernandes et al., 2016 [102]
	CRP
	553/1149
	14
	Hedges’ g
	0.87 (0.58 – 1.15)
	0.000
	-0.17 – 1.90
	79.6
	Yes/No
	No/Yes
	II
	7

	Fernandes et al., 2016 [103]
	Leptin
	61/74
	3
	Hedges’ g
	-0.99 (-2.40 – 0.43)
	0.171
	-6.99 – 5.01
	92.7
	No/No
	No/No
	NS
	7

	Looney et al., 1997 [97]
	NA,K-ATPASE ACTIVITY
	98/174
	6
	SMD
	0.44 (-0.17 – 1.04)
	0.159
	-1.45 – 2.33
	83.7
	No/No
	No/No
	NS
	1

	Goldsmith et al., 2016[62]
	sIL-2R
	82/90
	3
	Hedges’ g
	0.66 (0.35 – 0.97)
	0.000
	-0.02 – 1.34
	0.0
	Yes/No
	No/Yes
	III
	10

	Goldsmith et al., 2016[62]
	sIL-6R
	82/90
	3
	Hedges’ g
	0.17 (-0.13 – 0.47)
	0.256
	-0.49 – 0.83
	0.0
	Yes/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	TNF-Alpha
	73/137
	3
	Hedges’ g
	0.68 (-0.15 – 1.50)
	0.107
	-2.69 – 4.04
	84.2
	Yes/No
	No/No
	NS
	10

	Tu et al., 2016 [81]
	IGF1
	302/269
	3
	Hedges’g
	0.51 (0.20 – 0.83)
	0.001
	-0.62 – 1.65
	58.2
	No/No
	No/Yes
	II
	6

	Acute Exacerbation of Chronic Schizophrenia
	
	
	
	
	
	
	
	
	
	
	
	

	Goldsmith et al., 2016[62]
	IFN-Gamma
	162/266
	4
	Hedges’ g
	0.37 (0.07 – 0.67)
	0.017
	-0.44 – 1.18
	43.9
	No/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	IL-1β
	131/151
	3
	Hedges’ g
	0.20 (-0.37 – 0.76)
	0.494
	-2.00 – 2.40
	73.0
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-4
	169/350
	5
	Hedges’ g
	-0.31 (-1.03 – 0.41)
	0.403
	-2.72 – 2.11
	92.1
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-6
	278/468
	9
	Hedges’ g
	0.76 (0.06 – 1.47)
	0.034
	-1.78 – 3.31
	94.0
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	sIL-2R
	58/120
	3
	Hedges’ g
	0.49 (-0.01 – 0.99)
	0.053
	-1.29 – 2.27
	55.1
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	TGF-Beta
	243/382
	6
	Hedges’ g
	0.49 (0.19 – 0.80)
	0.002
	-0.39 – 1.37
	64.8
	No/No
	No/Yes
	III
	10

	Goldsmith et al., 2016[62]
	TNF-Alpha
	269/449
	7
	Hedges’ g
	0.29 (-0.58 – 1.15)
	0.517
	-2.69 – 3.26
	95.7
	No/Yes
	No/No
	NS
	10

	Schizophrenia
	
	
	
	
	
	
	
	
	
	
	
	

	Aleksovska et al., 2014 [105]
	100SB
	893/785
	20
	SMD
	1.11 (0.70 – 1.52)
	0.000
	-0.81 – 3.03
	92.6
	No/No
	No/No
	IV
	8

	Lachance et al., 2014 [106]
	Anti-Gliadin IgA
	2289/1734
	6
	SMD
	0.29 (0.14 – 0.45)
	0.000
	-0.15 – 0.73
	72.8
	No/No
	No/Yes
	II
	7

	Lachance et al., 2014 [106]
	Anti-Gliadin IgG
	3137/2721
	6
	SMD
	0.29 (0.06 – 0.53)
	0.014
	-0.47 – 1.06
	93.7
	No/No
	No/Yes
	NS
	7

	Lachance et al., 2014 [106]
	Anti-TTG2 IgA
	2194/1680
	4
	SMD
	0.10 (-0.02 – 0.23)
	0.110
	-0.27 – 0.48
	64.0
	No/No
	Yes/Yes
	NS
	7

	Hoen et al., 2013 [107]
	arachidonic acid
	642/673
	22
	Hedges’ g
	0.83 (0.48 – 1.17)
	0.000
	-0.79 – 2.44
	87.4
	Yes/No
	No/Yes
	II
	9

	Fernandes et al., 2015 [108]
	BDNF
	1854/1566
	18
	Hedges’ g
	-0.55 (-0.99 – -0.11)
	0.015
	-2.56 – 1.46
	96.7
	No/No
	No/No
	NS
	9

	Flatow et al., 2013 [109]
	Catalase
	375/356
	12
	Hedges’ g
	0.07 (-0.64 – 0.78)
	0.844
	-2.71 – 2.85
	94.5
	Yes/Yes
	No/No
	NS
	8

	Aleksovska et al., 2014 [105]
	Cortisol
	1447/1020
	42
	SMD
	0.25 (0.08 – 0.43)
	0.004
	-0.75 – 1.25
	75.6
	No/Yes
	No/Yes
	II
	8

	Ciufolini et al., 2014 [72]
	Cortisol Delta to Social Stress Test
	59/65
	3
	SMD
	-0.24 (-0.61 – 0.12)
	0.192
	-1.11 – 0.62
	4.7
	No/No
	No/No
	NS
	4

	Ciufolini et al., 2014 [72]
	Cortisol Level in Antecipation to Social Stress Test
	59/65
	3
	SMD
	-0.40 (-0.75 – -0.04)
	0.030
	-1.18 – 0.39
	0.0
	No/No
	No/No
	NS
	4

	Ciufolini et al., 2014 [72]
	Cortisol Peak Response to Social Stress Test
	59/65
	3
	SMD
	-0.66 (-1.20 – -0.12)
	0.016
	-2.53 – 1.21
	50.3
	No/No
	No/No
	NS
	4

	Zorn et al., 2016[73]
	Cortisol Reactivity to A Laboratory Psychosocial Stressor 
	73/107
	7
	SMD
	-0.59 (-1.06 – -0.12)
	0.014
	-1.83 – 0.65
	50.8
	No/No
	No/No
	NS
	4

	Fernandes et al., 2016 [110]
	CRP
	1793/80909
	15
	Hedges’ g
	0.51 (0.27 – 0.75)
	0.000
	-0.47 – 1.49
	91.9
	No/No
	No/Yes
	III
	7

	Hoen et al., 2013 [107]
	DHA
	606/639
	20
	Hedges’ g
	0.81 (0.44 – 1.18)
	0.000
	-0.89 – 2.51
	88.6
	Yes/No
	No/No
	IV
	9

	Hoen et al., 2013 [107]
	DPA
	467/469
	16
	Hedges’ g
	1.14 (0.72 – 1.57)
	0.000
	-0.61 – 2.90
	87.4
	Yes/No
	No/No
	IV
	9

	Greenhalgh et al., 2016 [111]
	Fasting Glucose
	911/870
	19
	SMD
	0.21 (0.06 – 0.36)
	0.008
	-0.34 – 0.75
	55.4
	No/No
	No/Yes
	NS
	6

	Greenhalgh et al., 2016 [111]
	Fasting Insulin
	532/418
	10
	SMD
	0.39 (0.10 – 0.68)
	0.009
	-0.58 – 1.35
	76.5
	Yes/Yes
	No/Yes
	NS
	6

	Wang et al., 2016 [112]
	Folate
	1773/1928
	26
	WMD
	-0.57 (-0.75 – -0.38)
	0.000
	-1.46 – 0.33
	84.9
	No/No
	No/Yes
	II
	8

	Song et al., 2014 [113]
	Glutamate
	320/294
	10
	
	0.64 (0.21 – 1.06)
	0.004
	-0.75 – 2.02
	79.9
	No/No
	No/No
	IV
	5

	Flatow et al., 2013 [109]
	GSH-PX
	352/191
	7
	Hedges’ g
	-0.65 (-1.25 – -0.05)
	0.034
	-2.55 – 1.25
	87.5
	No/No
	No/No
	NS
	8

	Flatow et al., 2013 [109]
	GSH-PX
	375/356
	12
	Hedges’ g
	-0.25 (-0.93 – 0.43)
	0.476
	-2.92 – 2.42
	94.0
	No/Yes
	No/No
	NS
	8

	Nishi et al., 2014 [114]
	Homocysteine
	1313/2022
	11
	SMD
	0.76 (0.36 – 1.15)
	0.000
	-0.68 – 2.20
	93.2
	No/No
	No/No
	IV
	5

	Guo et al., 2015 [115]
	IFN-Gamma
	378/358
	10
	SMD
	-0.57 (-0.97 – -0.16)
	0.006
	-2.00 – 0.86
	84.9
	No/No
	No/No
	NS
	4

	Fang et al., 2018 [116]
	IL-17
	313/238
	5
	SMD
	0.17 (-0.32 – 0.65)
	0.501
	-1.41 – 1.75
	86.9
	No/Yes
	No/No
	NS
	5

	Guo et al., 2015 [115]
	IL-2
	262/244
	8
	SMD
	-0.90 (-1.35 – -0.44)
	0.000
	-2.40 – 0.61
	82.7
	No/No
	No/No
	IV
	4

	Greenhalgh et al., 2016 [111]
	Insulin Resistance
	525/406
	9
	SMD
	0.34 (0.11 – 0.57)
	0.004
	-0.35 – 1.04
	63.5
	No/Yes
	No/Yes
	III
	6

	Plitman et al., 2017 [117]
	KYN-ACID
	217/210
	5
	SMD
	0.50 (-0.32 – 1.33)
	0.230
	-2.18 – 3.19
	93.2
	No/No
	No/No
	NS
	8

	Stubbs et al., 2016 [118]
	Leptin
	1585/1833
	37
	Hedges’ g
	0.20 (0.02 – 0.37)
	0.027
	-0.78 – 1.17
	82.2
	No/Yes
	No/Yes
	NS
	9

	Hoen et al., 2013 [107]
	Linoleic Acid 
	519/512
	18
	Hedges’ g
	0.72 (0.35 – 1.09)
	0.000
	-0.84 – 2.28
	85.6
	Yes/No
	No/No
	IV
	9

	Flatow et al., 2013 [109]
	MDA
	266/158
	7
	Hedges’ g
	0.83 (0.51 – 1.15)
	0.000
	0.05 – 1.61
	43.9
	No/No
	No/Yes
	II
	8

	Qin et al., 2017 [119]
	NGF
	894/799
	13
	Hedges’ g
	-0.63 (-0.95 – -0.32)
	0.000
	-1.83 – 0.56
	88.4
	No/No
	No/Yes
	II
	7

	Pearlman, 2014 [87]
	NMDAR
	224/713
	4
	SMD
	0.35 (0.20 – 0.51)
	0.000
	0.10 – 0.61
	0.0
	No/No
	No/Yes
	II
	7

	Flatow et al., 2013 [109]
	NO
	223/79
	3
	Hedges’ g
	0.87 (-0.10 – 1.84)
	0.078
	-3.25 – 4.99
	92.0
	No/No
	No/No
	NS
	8

	Greenhalgh et al., 2016 [111]
	OGTT 2 HOURS
	237/189
	4
	SMD
	0.64 (0.14 – 1.13)
	0.011
	-1.02 – 2.30
	83.2
	No/No
	No/No
	NS
	6

	Rutigliano et al., 2016 [92]
	Oxytocin
	385/306
	8
	Hedges’ g
	-0.01 (-0.30 – 0.29)
	0.972
	-0.93 – 0.92
	71.9
	No/Yes
	No/Yes
	NS
	11

	Flatow et al., 2013 [109]
	SOD
	559/272
	10
	Hedges’ g
	0.36 (-0.54 – 1.25)
	0.438
	-2.97 – 3.68
	96.8
	No/Yes
	No/No
	NS
	8

	Flatow et al., 2013 [109]
	SOD
	375/356
	12
	Hedges’ g
	-0.07 (-0.74 – 0.61)
	0.843
	-2.72 – 2.58
	94.0
	Yes/Yes
	No/No
	NS
	8

	Flatow et al., 2013 [109]
	TBARS
	421/248
	10
	Hedges’ g
	0.50 (0.00 – 1.00)
	0.052
	-1.29 – 2.28
	88.0
	No/Yes
	No/No
	NS
	8

	Guo et al., 2015 [115]
	Th1/Th2 Interleukins Ratio
	136/157
	5
	SMD
	-0.62 (-1.25 – 0.01)
	0.053
	-2.66 – 1.42
	85.2
	No/No
	No/No
	NS
	4

	Guo et al., 2015 [115]
	Th1/Th2 Interleukins Ratio
	278/332
	6
	SMD
	0.37 (-0.26 – 1.00)
	0.249
	-1.73 – 2.48
	92.6
	No/No
	No/No
	NS
	4

	Maia-de-Oliveira et al., 2012 [120]
	Total Nitrite
	505/339
	10
	SMD
	0.28 (-0.20 – 0.77)
	0.252
	-1.49 – 2.06
	90.8
	No/Yes
	No/No
	NS
	6

	Rutigliano et al., 2016 [92]
	Vasopressin
	307/323
	11
	Hedges’ g
	-0.56 (-0.97 – -0.14)
	0.008
	-2.01 – 0.89
	82.3
	No/No
	No/No
	NS
	11

	Misiak et al., 2018 [121]
	VEGF
	446/449
	7
	Hedges’ g
	0.45 (0.03 – 0.87)
	0.037
	-0.93 – 1.83
	88.4
	No/No
	No/No
	NS
	8

	Tomioka et al., 2018 [122]
	Vitamin B6
	840/1285
	5
	SMD
	-0.48 (-0.57 – -0.38)
	0.000
	-0.61 – -0.34
	0.0
	No/No
	Yes/Yes
	I
	5

	Flatow et al., 2013 [109]
	Vitamin C
	49/53
	3
	Hedges’ g
	-0.84 (-1.25 – -0.44)
	0.000
	-1.74 – 0.05
	0.0
	No/No
	No/No
	IV
	8

	Valipour et al., 2014 [123]
	Vitamin D
	890/6931
	14
	
	-0.70 (-1.05 – -0.35)
	0.000
	-2.07 – 0.66
	90.7
	No/No
	No/Yes
	III
	6

	Flatow et al., 2013 [109]
	Vitamin E
	46/38
	3
	Hedges’ g
	-0.89 (-1.38 – -0.41)
	0.000
	-2.12 – 0.33
	10.7
	No/No
	No/No
	IV
	8

	Joe et al., 2018 [124]
	Zinc
	658/1008
	10
	
	-0.67 (-1.16 – -0.19)
	0.007
	-2.45 – 1.10
	93.9
	No/No
	No/No
	NS
	7

	Chronic Schizophrenia
	
	
	
	
	
	
	
	
	
	
	
	

	Goldsmith et al., 2016[62]
	IFN-Gamma
	232/168
	5
	Hedges’ g
	-1.13 (-2.76 – 0.51)
	0.177
	-6.75 – 4.50
	97.9
	Yes/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-10
	209/176
	5
	Hedges’ g
	-0.03 (-0.24 – 0.18)
	0.801
	-0.34 – 0.28
	1.4
	No/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	IL-1β
	421/353
	5
	Hedges’ g
	1.05 (0.23 – 1.88)
	0.012
	-1.75 – 3.86
	96.1
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-2
	222/197
	6
	Hedges’ g
	-0.15 (-0.83 – 0.52)
	0.653
	-2.40 – 2.09
	91.0
	No/Yes
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-6
	802/724
	14
	Hedges’ g
	0.11 (-0.21 – 0.43)
	0.488
	-1.15 – 1.37
	88.2
	No/Yes
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	sIL-2R
	116/135
	3
	Hedges’ g
	0.67 (0.41 – 0.92)
	0.000
	0.10 – 1.23
	0.0
	No/No
	No/Yes
	II
	10

	Goldsmith et al., 2016[62]
	TNF-Alpha
	599/559
	11
	Hedges’ g
	0.36 (-0.10 – 0.82)
	0.130
	-1.38 – 2.09
	92.5
	No/No
	No/No
	NS
	10

	First Episode Psychosis
	
	
	
	
	
	
	
	
	
	
	
	

	Firth et al., 2018 [125]
	Calcium
	162/76
	3
	Hedges’ g
	-0.30 (-1.03 – 0.43)
	0.421
	-3.30 – 2.70
	84.8
	No/No
	No/No
	NS
	7

	Firth et al., 2018 [125]
	Copper
	83/59
	3
	Hedges’ g
	1.06 (-0.74 – 2.87)
	0.248
	-6.72 – 8.85
	95.3
	No/No
	No/No
	NS
	7

	Chaumette et al., 2016 [9]
	Cortisol
	215/226
	6
	SMD
	-0.02 (-0.41 – 0.38)
	0.927
	-1.22 – 1.18
	74.6
	No/No
	No/No
	NS
	4

	Berger et al., 2016 [126]

	Cortisol Awakening Response (Car)
	251/216
	6
	Hedges’g
	-0.54 (-0.73 – -0.36)
	0.000
	-0.79 – -0.30
	0.0
	No/No
	No/Yes
	II
	7

	Pillinger et al., 2017 [127]
	Fasting Glucose
	718/599
	14
	Hedges’g
	0.20 (0.02 – 0.38)
	0.027
	-0.38 – 0.78
	58.3
	Yes/No
	No/Yes
	NS
	7

	Pillinger et al., 2017 [127]
	Fasting Insulin
	512/448
	11
	Hedges’g
	0.41 (0.09 – 0.72)
	0.011
	-0.69 – 1.51
	80.8
	No/No
	No/Yes
	NS
	7

	Firth et al., 2018 [125]
	Folate
	346/324
	6
	Hedges’g
	-0.62 (-1.18 – -0.07)
	0.027
	-2.45 – 1.21
	92.4
	No/No
	No/No
	NS
	7

	Pillinger et al., 2017 [127]
	Glucose After an Oral Glucose Tolerance Test 
	271/237
	4
	Hedges’g
	0.60 (0.16 – 1.04)
	0.007
	-0.87 – 2.08
	82.4
	No/No
	No/No
	NS
	7

	Pillinger et al., 2017 [127]
	Insulin Resistance
	485/400
	10
	Hedges’g
	0.35 (0.14 – 0.55)
	0.001
	-0.26 – 0.95
	55.3
	No/Yes
	No/Yes
	III
	7

	Firth et al., 2018 [125]
	Magnesium
	202/85
	4
	Hedges’g
	-0.71 (-2.27 – 0.85)
	0.374
	-6.30 – 4.88
	96.6
	No/No
	No/No
	NS
	7

	Firth et al., 2018 [125]
	Sodium
	110/83
	3
	Hedges’g
	2.09 (-1.98 – 6.15)
	0.314
	-15.67 – 19.85
	98.9
	No/No
	No/No
	NS
	7

	Firth et al., 2018 [125]
	Vitamin B12
	319/327
	4
	Hedges’g
	-0.06 (-0.22 – 0.10)
	0.469
	-0.32 – 0.20
	0.0
	No/No
	No/Yes
	NS
	7

	Firth et al., 2018 [125]
	Vitamin D
	429/477
	7
	Hedges’g
	-1.06 (-1.99 – -0.12)
	0.027
	-4.30 – 2.19
	97.2
	No/No
	No/No
	NS
	7

	Firth et al., 2018 [125]
	Vitamin E
	134/143
	4
	Hedges’g
	-1.09 (-2.54 – 0.36)
	0.140
	-6.28 – 4.10
	96.2
	No/No
	No/No
	NS
	7

	Firth et al., 2018 [125]
	Zinc
	83/59
	3
	Hedges’g
	-0.82 (-2.86 – 1.22)
	0.430
	-9.66 – 8.02
	96.3
	No/No
	No/No
	NS
	7

	Alzheimer
	
	
	
	
	
	
	
	
	
	
	
	

	Annweiler et al., 2013[128]
	25 OH Vitamin D
	357/648
	7
	SMD
	1.40 (0.26 – 2.54)
	0.016
	-2.58 – 5.38
	98.0
	No/No
	No/No
	NS
	11

	Shanthi et al., 2015[129]
	A Beta 42
	1542/2323
	25
	WMD
	0.41 (0.03 – 0.78)
	0.032
	-1.51 – 2.32
	95.4
	Yes/No
	No/No
	NS
	8

	Lai et al., 2017 [130]
	Adiponectin
	426/515
	7
	SMD
	0.20 (-0.50 – 0.89)
	0.580
	-2.21 – 2.60
	95.7
	No/No
	No/No
	NS
	9

	Mullan et al., 2018 [131]
	Alpha-Carotene
	327/269
	8
	SMD
	-0.52 (-0.86 – -0.18)
	0.003
	-1.57 – 0.53
	73.0
	No/No
	No/Yes
	III
	7

	Xu et al., 2018[132]
	Aluminium
	609/670
	17
	SMD
	1.08 (0.66 – 1.50)
	0.000
	-0.69 – 2.85
	89.5
	No/No
	No/No
	IV
	7

	Shi et al., 2017[133]
	Amyloid Β Protein Precursor
	470/482
	16
	SMD
	-1.87 (-2.33 – -1.41)
	0.000
	-3.77 – 0.02
	88.0
	Yes/No
	No/No
	IV
	8

	Lai et al., 2017 [130]
	ANG-2I
	220/227
	3
	SMD
	-0.12 (-0.75 – 0.52)
	0.721
	-2.73 – 2.50
	86.6
	No/No
	No/No
	NS
	9

	Wang et al., 2014[134]
	Apolipoprotein E
	1498/2250
	8
	SMD
	-0.34 (-0.46 – -0.21)
	0.000
	-0.69 – 0.02
	62.1
	No/No
	Yes/Yes
	II
	9

	Song et al., 2011[135]
	AΒ1-40
	1240/3615
	17
	WMD
	0.19 (0.05 – 0.32)
	0.006
	-0.28 – 0.66
	63.5
	No/No
	Yes/Yes
	NS
	6

	Song et al., 2011[135]
	AΒ1-42 
	1432/3971
	19
	WMD
	0.06 (-0.09 – 0.21)
	0.404
	-0.53 – 0.65
	74.6
	No/No
	No/Yes
	NS
	6

	Song et al., 2011[135]
	AΒ1-42/AΒ1-40 Ratios
	533/3074
	6
	WMD
	0.15 (-0.04 – 0.34)
	0.118
	-0.41 – 0.71
	72.8
	No/Yes
	No/Yes
	NS
	6

	De Wilde et al., 2017 [136]
	B6 Vitamin
	192/199
	6
	Hedges’g
	-0.71 (-1.54 – 0.11)
	0.091
	-3.39 – 1.97
	91.5
	No/No
	No/No
	NS
	4

	Du et al., 2018[137]
	BDNF
	2157/1668
	31
	Hedges’g
	-0.31 (-0.51 – -0.11)
	0.003
	-1.40 – 0.78
	88.3
	No/Yes
	No/Yes
	II
	7

	Mullan et al., 2018 [131]
	Beta-Carotene
	701/633
	13
	SMD
	-0.57 (-1.02 – -0.13)
	0.011
	-2.32 – 1.17
	92.4
	Yes/No
	No/No
	NS
	7

	Mullan et al., 2018 [131]
	Beta-Cryptoxanthin
	174/145
	4
	SMD
	-0.73 (-1.53 – 0.07)
	0.073
	-3.51 – 2.04
	90.3
	No/No
	No/No
	NS
	7

	Xu et al., 2018[132]
	Cadmium
	435/439
	8
	SMD
	0.62 (0.12 – 1.11)
	0.014
	-1.07 – 2.31
	90.5
	No/No
	No/No
	NS
	6

	Lai et al., 2017 [130]
	CCL-2
	748/482
	12
	SMD
	0.50 (-0.12 – 1.12)
	0.111
	-1.92 – 2.92
	95.5
	No/No
	No/No
	NS
	9

	Lai et al., 2017 [130]
	CCL-3
	170/167
	4
	SMD
	0.10 (-0.30 – 0.50)
	0.618
	-1.08 – 1.28
	59.9
	No/No
	No/No
	NS
	9

	Lai et al., 2017 [130]
	CCL-5
	365/298
	6
	SMD
	0.34 (-1.01 – 1.70)
	0.620
	-4.09 – 4.78
	97.3
	No/Yes
	No/No
	NS
	9

	De Wilde et al., 2017 [136]
	Choline 
	87/76
	4
	Hedges’ g
	-0.58 (-1.11 – -0.04)
	0.036
	-2.15 – 1.00
	59.4
	No/No
	No/No
	NS
	4

	Yang et al., 2017[138]
	Clusterin
	1677/3149
	12
	SMD
	1.84 (0.85 – 2.84)
	0.000
	-2.15 – 5.84
	99.4
	No/No
	No/No
	IV
	8

	Li et al., [139]
	Copper
	2128/2889
	35
	SMD
	0.68 (0.40 – 0.96)
	0.000
	-0.99 – 2.35
	94.5
	No/No
	No/Yes
	II
	9

	Lai et al., 2017 [130]
	CRP
	1776/2439
	20
	SMD
	0.27 (-0.09 – 0.63)
	0.147
	-1.43 – 1.96
	95.7
	No/Yes
	No/No
	NS
	9

	Lai et al., 2017 [130]
	CXCL-10
	138/144
	3
	SMD
	0.97 (-0.06 – 1.99)
	0.065
	-3.25 – 5.18
	85.6
	No/No
	No/No
	NS
	9

	Schneider et al., 1992 [140]
	DHEA
	2787/3356
	4
	SMD
	0.02 (-0.03 – 0.07)
	0.469
	-0.06 – 0.10
	0.0
	No/No
	Yes/Yes
	NS
	1

	De Wilde et al., 2017 [136]
	DHA
	483/1245
	13
	Hedges’ g
	-1.19 (-1.78 – -0.59)
	0.000
	-3.56 – 1.19
	94.7
	No/No
	No/No
	IV
	4

	Lai et al., 2017 [130]
	EGF
	521/508
	5
	SMD
	2.22 (0.40 – 4.04)
	0.017
	-4.07 – 8.50
	98.8
	No/No
	No/No
	NS
	9

	De Wilde et al., 2017 [136]
	EPA
	457/1117
	12
	Hedges’ g
	-0.34 (-0.58 – -0.09)
	0.008
	-1.14 – 0.47
	68.5
	No/No
	No/Yes
	NS
	4

	Lai et al., 2017 [130]
	E-Selectin
	305/205
	5
	SMD
	0.26 (-0.14 – 0.66)
	0.201
	-0.97 – 1.49
	76.8
	No/Yes
	No/No
	NS
	9

	Xu et al., 2016 [141]
	Estradiol
	647/1006
	17
	SMD
	-0.02 (-0.27 – 0.24)
	0.903
	-0.98 – 0.95
	79.0
	No/No
	No/Yes
	NS
	7

	Lai et al., 2017 [130]
	Fibrinogen
	232/267
	5
	SMD
	0.17 (-0.11 – 0.45)
	0.228
	-0.58 – 0.92
	52.0
	Yes/No
	No/Yes
	NS
	9

	Lopes da Silva et al., 2014 [142]
	Folate
	2108/2447
	31
	SMD
	-0.74 (-0.96 – -0.52)
	0.000
	-1.95 – 0.47
	90.9
	No/No
	No/Yes
	III
	4

	Shen et al., 2015 [143]
	Folic Acid 
	2496/2776
	34
	SMD
	-0.83 (-1.08 – -0.57)
	0.000
	-2.29 – 0.64
	93.9
	Yes/No
	No/Yes
	II
	9

	Lai et al., 2017 [130]
	G-CSF
	483/408
	6
	SMD
	0.20 (-0.29 – 0.68)
	0.430
	-1.41 – 1.80
	90.9
	No/Yes
	No/No
	NS
	9

	Ho et al., 2011 [144]
	Hct Levels
	514/305
	8
	SMD
	0.48 (0.23 – 0.73)
	0.000
	-0.23 – 1.20
	58.8
	No/No
	No/Yes
	III
	5

	Shen et al., 2015 [143]
	Homocysteine
	2510/2254
	37
	SMD
	1.34 (1.06 – 1.61)
	0.000
	-0.30 – 2.97
	94.3
	Yes/No
	No/Yes
	II
	9

	Lai et al., 2017 [130]
	HSCPR
	896/474
	7
	SMD
	0.55 (0.25 – 0.85)
	0.000
	-0.35 – 1.45
	76.7
	No/No
	No/Yes
	III
	9

	Lai et al., 2017 [130]
	ICAM-1
	995/666
	12
	SMD
	0.15 (-0.19 – 0.50)
	0.390
	-1.15 – 1.46
	89.3
	Yes/Yes
	No/Yes
	NS
	9

	Lai et al., 2017 [130]
	IFN-GAMMA
	382/284
	9
	SMD
	0.46 (0.01 – 0.91)
	0.045
	-1.02 – 1.94
	82.9
	Yes/No
	No/No
	NS
	9

	Hu et al., 2016[145]
	IGFBP-3
	510/499
	7
	SMD
	-0.33 (-0.70 – 0.04)
	0.076
	-1.51 – 0.85
	86.1
	No/No
	No/No
	NS
	7

	Lai et al., 2017 [130]
	IL-1 Receptor Antagonist
	343/398
	4
	SMD
	-3.66 (-6.69 – -0.64)
	0.018
	-14.59 – 7.26
	99.5
	No/No
	No/No
	NS
	9

	Lai et al., 2017 [130]
	IL-10
	848/915
	14
	SMD
	-0.01 (-0.24 – 0.23)
	0.966
	-0.91 – 0.90
	82.1
	No/Yes
	No/Yes
	NS
	9

	Lai et al., 2017 [130]
	IL-11
	271/216
	3
	SMD
	-0.05 (-0.67 – 0.56)
	0.862
	-2.59 – 2.48
	85.2
	No/Yes
	No/No
	NS
	9

	Lai et al., 2017 [130]
	IL-12
	238/199
	7
	SMD
	0.52 (-0.18 – 1.23)
	0.146
	-1.80 – 2.85
	88.7
	No/No
	No/No
	NS
	9

	Lai et al., 2017 [130]
	IL-18
	369/302
	8
	SMD
	0.95 (0.14 – 1.75)
	0.021
	-1.87 – 3.76
	95.5
	No/No
	No/No
	NS
	9

	Lai et al., 2017 [130]
	IL-1Alpha
	468/369
	8
	SMD
	0.21 (-0.38 – 0.80)
	0.480
	-1.82 – 2.24
	92.6
	No/No
	No/No
	NS
	9

	Lai et al., 2017 [130]
	IL-2
	336/248
	6
	SMD
	0.88 (0.12 – 1.63)
	0.022
	-1.60 – 3.36
	93.3
	Yes/No
	No/No
	NS
	9

	Lai et al., 2017 [130]
	IL-3
	248/212
	3
	SMD
	0.35 (-0.49 – 1.19)
	0.415
	-3.14 – 3.84
	89.5
	No/No
	No/No
	NS
	9

	Lai et al., 2017 [130]
	IL-4
	201/220
	5
	SMD
	-0.10 (-0.29 – 0.10)
	0.321
	-0.37 – 0.18
	0.0
	No/No
	No/Yes
	NS
	9

	Lai et al., 2017 [130]
	IL-8
	768/720
	14
	SMD
	0.27 (-0.46 – 1.01)
	0.466
	-2.70 – 3.25
	97.0
	No/Yes
	No/No
	NS
	9

	Ma et al., 2016[146]
	Insulin
	617/653
	13
	WMD
	1.13 (0.51 – 1.74)
	0.000
	-1.34 – 3.59
	95.5
	No/No
	No/No
	IV
	8

	Li et al., [139]
	Iron
	1385/1635
	25
	SMD
	-0.12 (-0.52 – 0.28)
	0.544
	-2.20 – 1.95
	95.7
	No/No
	No/No
	NS
	9

	Xu et al., 2018[132]
	Lead
	1000/1005
	10
	SMD
	-0.23 (-0.39 – -0.07)
	0.004
	-0.65 – 0.19
	48.0
	No/No
	No/Yes
	III
	7

	Zhou et al., 2018[147]
	Leptin
	1224/970
	16
	SMD
	-0.63 (-1.03 – -0.23)
	0.002
	-2.36 – 1.10
	94.6
	No/No
	No/No
	IV
	

	Mullan et al., 2018 [131]
	Lutein
	210/178
	5
	SMD
	-0.69 (-1.17 – -0.22)
	0.004
	-2.18 – 0.80
	79.1
	No/No
	No/No
	IV
	7

	Mullan et al., 2018 [131]
	Lycopene
	424/319
	7
	SMD
	-0.77 (-1.37 – -0.17)
	0.012
	-2.80 – 1.27
	92.6
	No/No
	No/No
	NS
	7

	Schrag et al., 2013 [148]
	Malondialdehyde
	288/290
	8
	Hedges’ g
	1.58 (0.31 – 2.84)
	0.014
	-2.88 – 6.03
	97.3
	No/No
	No/No
	NS
	6

	Du et al., 2017[149]
	Manganese
	836/2082
	14
	SMD
	-0.35 (-0.58 – -0.12)
	0.003
	-1.20 – 0.49
	81.6
	No/No
	No/Yes
	III
	8

	Lai et al., 2017 [130]
	MCP-3
	281/235
	4
	SMD
	0.61 (-0.21 – 1.42)
	0.144
	-2.22 – 3.43
	91.6
	No/No
	No/No
	NS
	9

	Lai et al., 2017 [130]
	M-CSF
	358/297
	6
	SMD
	-0.03 (-0.25 – 0.18)
	0.765
	-0.49 – 0.43
	28.6
	No/No
	No/Yes
	NS
	9

	Xu et al., 2018[132]
	Mercury
	514/519
	7
	SMD
	0.55 (0.14 – 0.95)
	0.008
	-0.73 – 1.83
	85.1
	No/No
	No/No
	NS
	7

	Beydoun et al., 2014 [150]
	N-3 Fatty Acid
	7715/7719
	5
	
	-0.05 (-0.10 – 0.00)
	0.038
	-0.16 – 0.06
	36.5
	No/No
	Yes/Yes
	NS
	5

	Squitti et al., 2014[151]
	Non-Cp Copper (mol/L)
	599/867
	10
	SMD
	0.63 (0.42 – 0.84)
	0.000
	-0.03 – 1.29
	64.8
	No/No
	No/Yes
	III
	7

	Schrag et al., 2013[148]
	Oxidized LDL
	122/80
	5
	Hedges’ g
	1.46 (0.15 – 2.78)
	0.029
	-2.88 – 5.80
	92.8
	No/No
	No/No
	NS
	6

	Ho et al., 2011 [144]
	High-Hct Levels
	831/2708
	12
	SMD
	0.59 (0.37 – 0.80)
	0.000
	-0.16 – 1.34
	79.3
	Yes/No
	No/Yes
	III
	5

	De Wilde et al., 2017 [136]
	Selenium
	660/536
	17
	Hedges’ g
	-0.49 (-0.85 – -0.14)
	0.006
	-1.96 – 0.97
	86.7
	No/No
	No/No
	NS
	4

	Lai et al., 2017 [130]
	TGF-BETA
	405/307
	9
	SMD
	-0.07 (-1.04 – 0.91)
	0.896
	-3.58 – 3.45
	96.7
	No/Yes
	No/No
	NS
	9

	Shanthi et al., 2015[129]
	Total Tau
	279/322
	6
	WMD
	0.43 (-1.13 – 1.99)
	0.586
	-4.91 – 5.78
	98.1
	No/No
	No/No
	NS
	8

	Xu et al., 2016 [141]
	Total Teststerone
	645/951
	13
	SMD
	-0.01 (-0.27 – 0.25)
	0.929
	-0.92 – 0.90
	79.8
	No/Yes
	No/Yes
	NS
	6

	Liu et al., 2018 [152]
	TREM2
	245/311
	3
	SMD
	0.10 (-0.07 – 0.28)
	0.226
	-0.27 – 0.48
	0.0
	No/No
	No/Yes
	NS
	9

	Du et al., 2016[153]
	Uric Acid
	1128/2498
	21
	SMD
	-0.74 (-1.26 – -0.23)
	0.005
	-3.26 – 1.78
	97.0
	No/No
	No/No
	IV
	4

	Lai et al., 2017 [130]
	VCAM-1
	626/340
	6
	SMD
	0.31 (0.02 – 0.60)
	0.036
	-0.53 – 1.15
	69.7
	No/No
	No/Yes
	NS
	9

	Lai et al., 2017 [130]
	VEGF
	659/577
	9
	SMD
	-0.95 (-1.92 – 0.02)
	0.055
	-4.45 – 2.55
	97.6
	No/No
	No/No
	NS
	9

	Mullan et al., 2018 [131]
	Vitamin A
	752/1104
	15
	SMD
	-0.87 (-1.37 – -0.37)
	0.001
	-2.99 – 1.25
	95.0
	No/No
	No/No
	IV
	7

	Lopes da Silva et al., 2014 [142]
	Vitamin B12
	2264/2784
	37
	SMD
	-0.38 (-0.57 – -0.20)
	0.000
	-1.45 – 0.69
	88.0
	No/No
	No/Yes
	III
	4

	Mullan et al., 2018 [131]
	Vitamin C
	623/491
	16
	SMD
	-0.99 (-1.45 – -0.53)
	0.000
	-2.91 – 0.93
	91.0
	No/No
	No/No
	IV
	7

	Mullan et al., 2018 [131]
	Vitamin E
	1554/1872
	31
	SMD
	-1.05 (-1.37 – -0.73)
	0.000
	-2.84 – 0.74
	93.8
	No/No
	No/Yes
	II
	7

	Mullan et al., 2018 [131]
	Zeaxanthin
	210/178
	5
	SMD
	-0.66 (-1.38 – 0.06)
	0.073
	-3.04 – 1.73
	90.6
	No/No
	No/No
	NS
	7

	Ventriglia et al., 2015[154]
	Zinc
	979/1912
	22
	SMD
	-0.32 (-0.70 – 0.07)
	0.108
	-2.19 – 1.56
	94.2
	No/No
	No/No
	NS
	9
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	Frustaci et al., 2012 [155]
	Vitamin B12 (Fasting)
	151/136
	4
	SMD
	-0.03 (-0.51 – 0.45)
	0.894
	-1.58 – 1.51
	73.9
	No/Yes
	No/No
	NS
	4

	Frustaci et al., 2012 [155]
	Vitamin B9 (Fasting)
	167/147
	5
	SMD
	0.09 (-0.14 – 0.31)
	0.438
	-0.23 – 0.41
	0.0
	No/Yes
	No/Yes
	NS
	4

	Frustaci et al., 2012 [155]
	Vitamin C (Fasting)
	112/151
	3
	SMD
	0.42 (-0.44 – 1.28)
	0.343
	-3.22 – 4.06
	90.5
	No/Yes
	No/No
	NS
	4

	Frustaci et al., 2012 [155]
	Vitamin E (Fasting)
	112/151
	3
	SMD
	-1.08 (-2.01 – -0.15)
	0.023
	-5.01 – 2.85
	90.9
	No/No
	No/No
	NS
	4

	Wang et al., 2016 [156]
	25 OH Vitamin D
	870/782
	11
	SMD
	-1.21 (-1.80 – -0.62)
	0.000
	-3.47 – 1.05
	96.4
	No/No
	No/No
	IV
	9

	Gabriele et al., 2014[157]
	5HT Levels
	481/534
	23
	SMD
	0.74 (0.56 – 0.92)
	0.000
	0.16 – 1.32
	37.5
	No/No
	No/Yes
	II
	6

	Saghazadeh et al., 2017 [158]
	Antimony
	181/185
	4
	SMD
	0.24 (0.03 – 0.45)
	0.023
	-0.10 – 0.58
	0.0
	No/No
	No/Yes
	NS
	9

	Mazahery et al., 2017 [159]
	Arachidonic Acid
	558/554
	13
	SMD
	-0.83 (-1.48 – -0.17)
	0.013
	-3.44 – 1.79
	95.5
	No/No
	No/No
	NS
	8

	Saghazadeh et al., 2017 [160]
	BDNF
	887/901
	23
	SMD
	0.47 (0.07 – 0.86)
	0.021
	-1.46 – 2.40
	92.1
	No/Yes
	No/No
	NS
	6

	Saghazadeh et al., 2017 [158]
	Cadmium
	271/287
	9
	SMD
	-0.30 (-0.48 – -0.12)
	0.001
	-0.59 – 0.00
	10.2
	No/No
	No/Yes
	III
	9

	Main et al., 2012 [161]
	Cystathione
	170/160
	6
	SMD
	-0.05 (-0.51 – 0.42)
	0.847
	-1.38 – 1.29
	70.0
	No/No
	No/No
	NS
	10

	Frustaci et al., 2012 [155]
	Cystathionine
	170/139
	4
	SMD
	0.04 (-0.52 – 0.60)
	0.888
	-1.80 – 1.88
	79.5
	No/Yes
	No/No
	NS
	4

	Main et al., 2012 [161]
	Cysteine
	275/285
	9
	SMD
	-0.83 (-1.46 – -0.20)
	0.010
	-3.04 – 1.38
	90.5
	No/No
	No/No
	NS
	10

	Mazahery et al., 2017 [159]
	Docosahexaenoic Acid (Dha)
	598/594
	14
	SMD
	-1.61 (-2.48 – -0.73)
	0.000
	-5.27 – 2.06
	97.3
	No/No
	No/No
	IV
	8

	Mazahery et al., 2017 [159]
	Eicosapentaenoic Acid (Epa)
	448/444
	11
	SMD
	-0.44 (-0.90 – 0.03)
	0.065
	-2.16 – 1.28
	90.2
	No/No
	No/No
	NS
	8

	Tseng et al., 2018 [162]
	Ferritin
	391/352
	4
	Hedges’ g
	0.02 (-0.48 – 0.51)
	0.949
	-1.65 – 1.68
	84.8
	No/Yes
	No/No
	NS
	11

	Zheng et al., 2016 [163]
	Glutamate
	446/434
	12
	SMD
	0.99 (0.58 – 1.40)
	0.000
	-0.50 – 2.48
	85.9
	No/No
	No/No
	IV
	7

	Frustaci et al., 2012 [155]
	Glutathione Peroxidase
	133/109
	5
	SMD
	-1.65 (-3.41 – 0.11)
	0.066
	-7.63 – 4.32
	96.6
	No/No
	No/No
	NS
	4

	Frustaci et al., 2012 [155]
	Glutathione Peroxidase (Fasting)
	102/101
	3
	SMD
	0.46 (-2.04 – 2.95)
	0.721
	-10.44 – 11.35
	98.3
	No/Yes
	No/No
	NS
	4

	Frustaci et al., 2012 [155]
	GSH (Fasting)
	213/291
	4
	SMD
	-1.45 (-1.67 – -1.22)
	0.000
	-1.93 – -0.96
	18.4
	No/No
	No/Yes
	II
	4

	Main et al., 2012 [161]
	GSSG
	243/332
	6
	SMD
	1.25 (0.94 – 1.56)
	0.000
	0.39 – 2.11
	60.1
	No/No
	No/Yes
	II
	10

	Frustaci et al., 2012 [155]
	GSSG (Fasting)
	233/324
	5
	SMD
	1.08 (0.88 – 1.29)
	0.000
	0.69 – 1.47
	15.6
	No/No
	No/Yes
	II
	4

	Main et al., 2012 [161]
	Homocysteine
	239/227
	9
	SMD
	-0.18 (-0.41 – 0.05)
	0.125
	-0.65 – 0.30
	24.5
	No/No
	No/Yes
	NS
	10

	Masi et al., 2015 [164]
	IFN-Gamma
	121/118
	5
	Hedges’ g
	1.23 (0.20 – 2.27)
	0.020
	-2.22 – 4.69
	92.6
	Yes/No
	No/No
	NS
	7

	Masi et al., 2015 [164]
	IL-1Beta
	199/187
	5
	Hedges’ g
	0.68 (0.27 – 1.08)
	0.001
	-0.53 – 1.88
	70.0
	No/No
	No/No
	IV
	7

	Masi et al., 2015 [164]
	IL-23
	148/128
	4
	Hedges’ g
	0.07 (-0.84 – 0.99)
	0.875
	-3.14 – 3.28
	92.6
	No/Yes
	No/No
	NS
	7

	Tseng et al., 2018 [162]
	Iron
	401/445
	10
	Hedges’ g
	-0.11 (-0.48 – 0.25)
	0.539
	-1.41 – 1.18
	86.1
	No/Yes
	No/No
	NS
	11

	Saghazadeh et al., 2017 [158]
	Lead
	391/327
	8
	SMD
	0.44 (0.02 – 0.85)
	0.042
	-0.97 – 1.84
	85.7
	No/No
	No/No
	NS
	9

	Saghazadeh et al., 2017 [158]
	Lead
	138/92
	3
	SMD
	1.55 (0.20 – 2.89)
	0.024
	-4.21 – 7.30
	94.2
	No/No
	No/No
	NS
	9

	Saghazadeh et al., 2017 [158]
	Lead
	722/724
	18
	SMD
	0.60 (0.17 – 1.03)
	0.007
	-1.34 – 2.54
	92.8
	No/No
	No/No
	NS
	9

	Mazereeuw et al., 2015 [83]
	Lipid Peroxidation Markers
	857/782
	18
	SMD
	0.83 (0.56 – 1.09)
	0.000
	-0.29 – 1.95
	84.0
	Yes/No
	No/Yes
	III
	8

	Saghazadeh et al., 2017 [158]
	Mercury
	1061/917
	13
	SMD
	0.45 (0.12 – 0.78)
	0.007
	-0.31 – 1.21
	25.8
	No/No
	No/Yes
	NS
	9

	Jafari et al., 2017 [165]
	Mercury
	216/184
	4
	Hedges’ g
	1.56 (0.42 – 2.70)
	0.007
	-2.46 – 5.58
	95.6
	No/No
	No/No
	NS
	8

	Jafari et al., 2017 [165]
	Mercury
	893/788
	19
	Hedges’ g
	-0.06 (-0.16 – 0.05)
	0.293
	-0.26 – 0.14
	11.4
	Yes/No
	Yes/Yes
	NS
	8

	Jafari et al., 2017 [165]
	Mercury
	341/325
	4
	Hedges’ g
	1.61 (0.83 – 2.38)
	0.000
	-0.26 – 3.47
	29.5
	Yes/No
	No/No
	IV
	8

	Jafari et al., 2017 [165]
	Mercury
	414/331
	7
	Hedges’ g
	0.17 (-0.02 – 0.36)
	0.087
	-0.17 – 0.51
	14.1
	No/No
	No/Yes
	NS
	8

	Frustaci et al., 2012 [155]
	Methionine
	314/313
	7
	SMD
	-0.45 (-1.10 – 0.21)
	0.180
	-2.68 – 1.78
	93.4
	Yes/Yes
	No/No
	NS
	4

	Frustaci et al., 2012 [155]
	Superoxide Dismutase
	143/121
	5
	SMD
	0.81 (-1.36 – 2.97)
	0.465
	-6.59 – 8.20
	97.7
	No/No
	No/No
	NS
	4

	Frustaci et al., 2012 [155]
	TBARS
	160/168
	6
	SMD
	2.26 (0.65 – 3.88)
	0.006
	-3.20 – 7.73
	97.1
	No/No
	No/No
	NS
	4

	Masi et al., 2015 [164]
	TGF-Beta 1
	289/279
	7
	Hedges’ g
	0.55 (0.25 – 0.85)
	0.000
	-0.29 – 1.39
	63.2
	No/No
	No/Yes
	II
	7

	Main et al., 2012 [161]
	TGSH
	221/209
	6
	SMD
	-1.85 (-2.70 – -1.00)
	0.000
	-4.65 – 0.95
	91.9
	No/No
	No/No
	IV
	10

	Masi et al., 2015 [164]
	TNF-Alpha
	331/292
	8
	Hedges’ g
	-0.23 (-0.78 – 0.32)
	0.412
	-2.14 – 1.68
	90.9
	No/Yes
	No/No
	NS
	7

	Frustaci et al., 2012 [155]
	TOTAL GSH (Fasting)
	200/169
	5
	SMD
	-1.43 (-2.51 – -0.35)
	0.009
	-5.06 – 2.20
	94.5
	No/No
	No/No
	NS
	4

	Babaknejad et al., 2016 [166]
	Zinc
	492/376
	13
	SMD
	-0.41 (-0.88 – 0.05)
	0.082
	-2.23 – 1.41
	89.6
	No/No
	No/No
	NS
	11


Abbreviations: ADH, Antidiuretic Hormone; AMSTAR, A Measurement Tool to Assess Systematic Reviews; ANG-2I, Angiopoietin-2; BDNF, Brain-Derived Neurotrophic Factor; CAT, Catalase; CCL, Chemokine Ligands; CXCL-10, Cemokine (C-X-C motif) ligand 10; CI, Confidence Interval, CRH, Corticotropin; CRP, C-Reactive Protein; DEX, Dexamethasone; DHA, Docosahexaenoic Acid; DHEA, Dehydroepiandrosterone; DHEAS, Dehydroepiandrosterone sulfate; DPA, Docosapentaenoic Acid; EGF, Epidermal Growth Factor, EPA, Eicosapentaenoic Acid; FGF, Fibroblast Growth Factor; g, Hedge’s g; GABA, Gamma-Aminobutyric Acid; GDNF, Glial Cell Line-Derived Neurotrophic Factor; GSH, Glutathione; GSH-Px, Glutathione Peroxidase; GSSG, Glutathione Disulfide; hsCRP; High-Sensitivity C Reactive Protein; HR, Hazard Ratio; ICAM, Intercellular Adhesion Molecule 1; IL, Interleukine; INF, Interferon; MDA, Malondialdehyde; N, N of primary studies; NA, Not Available; NGF, Nerve Growth Factor; NE, No Evidence; NMDAR, N-Methyl-D-Aspartate Receptor Antibody Seropositivity; NO, Nitric Oxide; NS, Non-significant; NT, Neurotrophin; OR, Odds Ratio; OGTT, Oral Glucose Tolerance Test; PI, Prediction Interval; RR, Risk Ration; SMD, Standardized Mean Difference; SOD, Superoxide Dismutase; TAS, Total Antioxidant Status; TBARS, Thiobarbituric Acidic Reactive Substances; TGF, Transforming Growth Factor; TNF, Tumor Necrosis Factor; TSST, Laboratory Trier Social Stress Test; VCAM-1, Vascular Cell Adhesion Molecule 1; VEGF, Vascular Endothelial Growth Factor; WMD, Weighted Mean Difference; 5-HT, 5-hydroxytryptamine.









	Table S3. Peripheral biomarker derived from included within-group meta-analyses.

	Reference
	Biomarker
	N of primary studies
	Effect size metric
	Random effects summary effect size (95% CI)
	P (by random effects)
	95% PI
	I2
	Small-study effects/
excess statistical significance
	Power
criteria
Small/
Medium ES
	Level of evidence*
	AMSTAR

	Acute Depression
	
	
	
	
	
	
	
	
	
	
	

	Goldsmith et al., 2016[62]
	IL-1β
	5
	Hedges’ g
	0.14 (-1.14 – 1.43)
	0.827
	-4.15 – 4.44
	92.7
	No/Yes
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-2
	3
	Hedges’ g
	-0.22 (-2.60 – 2.17)
	0.859
	-10.57 – 10.14
	97.6
	No/Yes
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-4
	3
	Hedges’ g
	1.07 (-0.48 – 2.62)
	0.176
	-5.59 – 7.74
	94.9
	Yes/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-6
	8
	Hedges’ g
	-0.38 (-0.81 – 0.06)
	0.091
	-1.64 – 0.88
	61.0
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	sIL-2R
	5
	Hedges’ g
	-0.04 (-0.28 – 0.19)
	0.717
	-0.38 – 0.29
	0.0
	No/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	TNF-Alpha
	8
	Hedges’ g
	-0.32 (-0.87 – 0.23)
	0.256
	-2.13 – 1.49
	84.7
	No/No
	No/No
	NS
	10

	Depression
	
	
	
	
	
	
	
	
	
	
	

	Nascimento et al., 2015 [64]
	AΒ40
	5
	SMD
	-0.09 (-0.45 – 0.26)
	0.598
	-1.15 – 0.96
	80.9
	No/No
	No/No
	NS
	7

	Zhou et al., 2018[147]
	BDNF
	19
	SMD
	0.60 (0.25 – 0.95)
	0.001
	-0.91 – 2.11
	86.8
	No/No
	No/No
	IV
	8

	Kohler et al., 2018 [167]
	CCL-2
	5
	Hedges’ g
	-1.50 (-2.58 – -0.42)
	0.006
	-5.08 – 2.07
	96.0
	No/No
	No/No
	NS
	11

	Kohler et al., 2018 [167]
	CCL-3
	4
	Hedges’ g
	-0.55 (-1.38 – 0.28)
	0.191
	-3.47 – 2.36
	93.6
	No/No
	No/No
	NS
	11

	Kohler et al., 2018 [167]
	IFN-Gamma
	9
	Hedges’ g
	0.13 (-0.43 – 0.70)
	0.642
	-1.86 – 2.13
	93.2
	No/Yes
	No/No
	NS
	11

	Kohler et al., 2018 [167]
	IL-10
	10
	Hedges’ g
	-0.57 (-1.01 – -0.12)
	0.012
	-2.19 – 1.06
	92.5
	No/No
	No/No
	NS
	11

	Kohler et al., 2018 [167]
	IL-13
	3
	Hedges’ g
	-0.54 (-1.43 – 0.34)
	0.225
	-4.30 – 3.21
	92.9
	No/No
	No/No
	NS
	11

	Kohler et al., 2018 [167]
	IL-17
	3
	Hedges’ g
	-1.24 (-2.67 – 0.19)
	0.088
	-7.00 – 4.52
	94.6
	No/No
	No/No
	NS
	11

	Kohler et al., 2018 [167]
	IL-1RA
	4
	Hedges’ g
	-0.17 (-0.48 – 0.15)
	0.305
	-1.13 – 0.80
	64.2
	No/No
	No/Yes
	NS
	11

	Kohler et al., 2018 [167]
	IL-1Β
	15
	Hedges’ g
	-0.25 (-0.62 – 0.11)
	0.176
	-1.80 – 1.29
	92.0
	No/Yes
	No/No
	NS
	11

	Kohler et al., 2018 [167]
	IL-2
	8
	Hedges’ g
	-0.09 (-0.83 – 0.64)
	0.800
	-2.66 – 2.47
	94.8
	No/Yes
	No/No
	NS
	11

	Kohler et al., 2018 [167]
	IL-4
	10
	Hedges’ g
	0.51 (-0.18 – 1.20)
	0.145
	-2.03 – 3.05
	95.5
	No/No
	No/No
	NS
	11

	Kohler et al., 2018 [167]
	IL-5
	3
	Hedges’ g
	-0.12 (-0.55 – 0.30)
	0.567
	-1.78 – 1.53
	73.3
	No/Yes
	No/No
	NS
	11

	Kohler et al., 2018 [167]
	IL-6
	24
	Hedges’ g
	-0.45 (-0.66 – -0.25)
	0.000
	-1.42 – 0.51
	84.7
	No/No
	No/Yes
	II
	11

	Kohler et al., 2018 [167]
	IL-7
	3
	Hedges’ g
	-0.19 (-0.73 – 0.35)
	0.498
	-2.40 – 2.03
	83.0
	No/No
	No/No
	NS
	11

	Kohler et al., 2018 [167]
	IL-8
	7
	Hedges’ g
	-0.06 (-0.31 – 0.20)
	0.668
	-0.84 – 0.73
	76.9
	No/Yes
	No/Yes
	NS
	11

	Mazereeuw et al., 2015 [83]
	Lipid Peroxidation Markers
	6
	SMD
	0.71 (0.46 – 0.97)
	0.000
	0.08 – 1.35
	42.7
	No/No
	No/Yes
	II
	8

	Kohler et al., 2018 [167]
	SIL-2 Receptor
	4
	Hedges’ g
	-0.05 (-0.21 – 0.10)
	0.490
	-0.30 – 0.19
	0.0
	No/No
	No/Yes
	NS
	11

	Kohler et al., 2018 [167]
	TNF-Alpha
	23
	Hedges’ g
	-0.20 (-0.37 – -0.04)
	0.015
	-0.94 – 0.54
	80.0
	No/Yes
	No/Yes
	NS
	11

	Bipolar Disorder (Mania) 
	
	
	
	
	
	
	
	
	
	
	

	Goldsmith et al., 2016[62]
	sIL-2R
	3
	Hedges’ g
	-0.27 (-0.58 – 0.03)
	0.081
	-0.95 – 0.40
	0.0
	No/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	sIL-6R
	3
	Hedges’ g
	0.08 (-0.22 – 0.39)
	0.603
	-0.59 – 0.75
	0.0
	No/No
	No/Yes
	NS
	10

	Acute psychosis 
	
	
	
	
	
	
	
	
	
	
	

	Goldsmith et al., 2016[62]
	IFN-Gamma
	5
	Hedges’ g
	-0.12 (-0.29 – 0.05)
	0.155
	-0.37 – 0.12
	0.0
	No/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	IL-12
	3
	Hedges’ g
	0.31 (-0.08 – 0.71)
	0.123
	-1.04 – 1.67
	46.9
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-17
	3
	Hedges’ g
	-0.13 (-0.33 – 0.07)
	0.215
	-0.56 – 0.31
	0.0
	No/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	IL-1β
	4
	Hedges’ g
	-0.30 (-0.58 – -0.02)
	0.034
	-1.01 – 0.42
	38.7
	No/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	IL-2
	4
	Hedges’ g
	-0.10 (-0.52 – 0.32)
	0.637
	-1.37 – 1.17
	63.7
	No/No
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	IL-4
	3
	Hedges’ g
	-0.29 (-0.50 – -0.09)
	0.005
	-0.74 – 0.16
	0.0
	No/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	IL-6
	12
	Hedges’ g
	-0.15 (-0.32 – 0.03)
	0.095
	-0.64 – 0.35
	46.5
	No/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	sIL-2R
	3
	Hedges’ g
	0.30 (0.00 – 0.61)
	0.054
	-0.46 – 1.06
	8.6
	No/No
	No/Yes
	NS
	10

	Goldsmith et al., 2016[62]
	TGF-Beta
	5
	Hedges’ g
	-0.07 (-0.47 – 0.33)
	0.729
	-1.35 – 1.21
	82.3
	No/Yes
	No/No
	NS
	10

	Goldsmith et al., 2016[62]
	TNF-Alpha
	6
	Hedges’ g
	0.00 (-0.28 – 0.29)
	0.985
	-0.83 – 0.84
	67.8
	No/Yes
	No/Yes
	NS
	10

	Schizophrenia
	
	
	
	
	
	
	
	
	
	
	

	Bartoli et al., 2015 [168]
	Adiponectin
	29
	SMD
	-0.33 (-0.56 – -0.11)
	0.004
	-1.51 – 0.84
	89.3
	No/No
	No/Yes
	II
	8

	Brouwer et al., 2013 [169]
	Blood Serine
	18
	SMD
	0.29 (0.00 – 0.57)
	0.048
	-0.87 – 1.44
	83.1
	No/No
	No/Yes
	NS
	7

	Goetz et al., 2019 [170]
	Ghrelin
	6
	SMD
	-0.48 (-0.88 – -0.08)
	0.018
	-1.54 – 0.58
	52.7
	No/No
	No/No
	NS
	9

	Autism
	
	
	
	
	
	
	
	
	
	
	

	Mazereeuw et al., 2015 [83]
	Lipid Peroxidation Markers
	6
	SMD
	0.71 (0.46 – 0.97)
	0.000
	0.08 – 1.35
	42.7
	No/No
	No/Yes
	II
	8


Abbreviations: ADH, Antidiuretic Hormone; AMSTAR, A Measurement Tool to Assess Systematic Reviews; ANG-2I, Angiopoietin-2; BDNF, Brain-Derived Neurotrophic Factor; CAT, Catalase; CCL, Chemokine Ligands; CXCL-10, Cemokine (C-X-C motif) ligand 10; CI, Confidence Interval, CRH, Corticotropin; CRP, C-Reactive Protein; DEX, Dexamethasone; DHA, Docosahexaenoic Acid; DHEA, Dehydroepiandrosterone; DHEAS, Dehydroepiandrosterone sulfate; DPA, Docosapentaenoic Acid; EGF, Epidermal Growth Factor, EPA, Eicosapentaenoic Acid; FGF, Fibroblast Growth Factor; g, Hedge’s g; GABA, Gamma-Aminobutyric Acid; GDNF, Glial Cell Line-Derived Neurotrophic Factor; GSH, Glutathione; GSH-Px, Glutathione Peroxidase; GSSG, Glutathione Disulfide; hsCRP; High-Sensitivity C Reactive Protein; HR, Hazard Ratio; ICAM, Intercellular Adhesion Molecule 1; IL, Interleukine; INF, Interferon; MDA, Malondialdehyde; N, N of primary studies; NA, Not Available; NGF, Nerve Growth Factor; NE, No Evidence; NMDAR, N-Methyl-D-Aspartate Receptor Antibody Seropositivity; NO, Nitric Oxide; NS, Non-significant; NT, Neurotrophin; OR, Odds Ratio; OGTT, Oral Glucose Tolerance Test; PI, Prediction Interval; RR, Risk Ration; SMD, Standardized Mean Difference; SOD, Superoxide Dismutase; TAS, Total Antioxidant Status; TBARS, Thiobarbituric Acidic Reactive Substances; TGF, Transforming Growth Factor; TNF, Tumor Necrosis Factor; TSST, Laboratory Trier Social Stress Test; VCAM-1, Vascular Cell Adhesion Molecule 1; VEGF, Vascular Endothelial Growth Factor; WMD, Weighted Mean Difference; 5-HT, 5-hydroxytryptamine.


	Table S4. Qualitative methodological quality appraisal of included meta-analyses using the AMSTAR tool.

	Reference
	Questions
	Total

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	

	Goldsmith et al., 2016[62]
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	10

	Annweiler et al., 2013[128]
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	11

	Shanthi et al., 2015[129]
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	8

	Lai et al., 2017 [130]
	1
	0
	1
	0
	1
	1
	1
	1
	1
	1
	1
	9

	Mullan et al., 2018 [131]
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1
	7

	Xu et al., 2018[132]
	0
	1
	1
	0
	0
	1
	1
	0
	1
	1
	1
	7

	Shi et al., 2017[133]
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	8

	Wang et al., 2014[134]
	0
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	9

	Song et al., 2011[135]
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	6

	De Wilde et al., 2017 [136]
	1
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0
	4

	Du et al., 2018[137]
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1
	7

	Yang et al., 2017[138]
	1
	1
	1
	0
	0
	1
	1
	0
	1
	1
	1
	8

	Li et al., [139]
	0
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	9

	Schneider et al., 1992 [140]
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1

	Xu et al., 2016 [141]
	1
	0
	1
	0
	0
	1
	0
	0
	1
	1
	1
	6

	Lopes da Silva et al., 2014 [142]
	1
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0
	4

	Shen et al., 2015 [143]
	1
	0
	1
	0
	1
	1
	1
	1
	1
	1
	1
	9

	Ho et al., 2011 [144]
	1
	0
	1
	0
	0
	1
	0
	0
	1
	1
	0
	5

	Beydoun et al., 2014 [150]
	0
	0
	0
	0
	0
	1
	1
	0
	1
	1
	1
	5

	Hu et al., 2016[145]
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1
	7

	Ma et al., 2016[146]
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	8

	Zhou et al., 2018[147]
	1
	0
	1
	0
	1
	1
	1
	1
	1
	1
	0
	8

	Schrag et al., 2013 [148]
	1
	0
	1
	0
	0
	1
	0
	0
	1
	1
	1
	6

	Du et al., 2017[149]
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	0
	8

	Squitti et al., 2014[151]
	1
	0
	1
	0
	0
	1
	1
	1
	1
	1
	0
	7

	Liu et al., 2018 [152]
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	9

	Du et al., 2016[153]
	0
	1
	1
	0
	0
	0
	0
	0
	1
	1
	0
	4

	Ventriglia et al., 2015[154]
	1
	0
	1
	0
	1
	1
	1
	1
	1
	1
	1
	9

	Frustaci et al., 2012 [155]
	0
	0
	1
	0
	0
	1
	0
	0
	1
	1
	0
	4

	Wang et al., 2016 [156]
	0
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	9

	Gabriele et al., 2014[157]
	1
	0
	1
	0
	0
	1
	0
	0
	1
	1
	1
	6

	Saghazadeh et al., 2017 [158]
	1
	1
	1
	0
	1
	1
	1
	1
	0
	1
	1
	9

	Mazahery et al., 2017 [159]
	1
	0
	1
	0
	0
	1
	1
	1
	1
	1
	1
	8

	Saghazadeh et al., 2017 [160]
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1
	1
	6

	Jafari et al., 2017 [165]
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	8

	Masi et al., 2015 [164]
	0
	1
	1
	1
	0
	1
	0
	0
	1
	1
	1
	7

	Main et al., 2012 [161]
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	10

	Tseng et al., 2018 [162]
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	11

	Zheng et al., 2016 [163]
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	0
	7

	Belvederi Murri et al., 2016 [96]
	1
	0
	1
	0
	0
	1
	1
	1
	1
	1
	1
	8

	Fernandes et al., 2015[101]
	1
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	8

	Fernandes et al., 2016 [102]
	0
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	7

	Zorn et al., 2016[73]
	0
	0
	0
	0
	1
	1
	0
	0
	1
	1
	0
	4

	Tu et al., 2016 [81]
	0
	0
	0
	0
	1
	1
	1
	1
	1
	1
	0
	6

	Pearlman, 2014 [87]
	1
	0
	1
	1
	0
	1
	0
	0
	1
	1
	1
	7

	Tseng et al., 2016 [99]
	0
	1
	1
	1
	0
	1
	0
	0
	1
	1
	1
	7

	Looney et al., 1997 [97]
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1

	Rao et al., 2017 [98]
	1
	1
	1
	1
	1
	1
	0
	0
	1
	1
	1
	9

	Rutigliano et al., 2016 [92]
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	11

	Bartoli et al., 2016 [100]
	1
	1
	1
	0
	0
	0
	0
	0
	1
	1
	1
	6

	Fernandes et al., 2016 [103]
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1
	7

	Babaknejad et al., 2016 [166]
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	11

	Nascimento et al., 2015 [64]
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1
	7

	Ogyu et al., 2018 [63]
	0
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	9

	Lin et al., 2010 [66]
	0
	0
	0
	1
	0
	1
	0
	0
	1
	1
	1
	5

	Mokhtari et al., 2013[67]
	0
	0
	0
	0
	0
	1
	0
	0
	1
	0
	0
	2

	Petridou et al., 2016 [68]
	1
	0
	1
	0
	0
	1
	1
	1
	1
	1
	0
	7

	Molendijk et al., 2014 [69]
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	10

	Ni et al., [71]
	1
	0
	1
	0
	1
	1
	1
	0
	1
	1
	1
	8

	Ciufolini et al., 2014 [72]
	1
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0
	4

	Haapakoski et al., 2015 [74]
	0
	1
	1
	0
	1
	1
	1
	1
	1
	1
	0
	8

	Zhu et al., 2015 [75]
	0
	1
	1
	0
	0
	1
	1
	0
	1
	1
	1
	7

	Wu et al., 2016 [76]
	0
	0
	1
	0
	1
	0
	1
	1
	1
	0
	0
	5

	Romeo et al., 2018 [78]
	0
	0
	1
	1
	0
	1
	0
	0
	1
	1
	1
	6

	Lin et al., 2015 [79]
	0
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	7

	Inoshita et al., 2018 [80]
	0
	0
	1
	0
	0
	1
	0
	0
	1
	1
	1
	5

	Kohler et al., 2017 [70]
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	11

	Persons et al., 2016 [82]
	0
	0
	0
	0
	0
	1
	0
	0
	1
	1
	1
	4

	Ogawa et al., 2014 [84]
	0
	0
	0
	0
	1
	1
	1
	1
	1
	1
	1
	7

	You et al., 2018 [85]
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	8

	Kohler et al., 2018 [167]
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	11

	Chen et al., 2015 [86]
	0
	1
	0
	0
	1
	1
	0
	0
	1
	1
	0
	5

	Mazza et al., 2018 [88]
	1
	1
	1
	1
	1
	1
	0
	0
	1
	0
	0
	7

	Shin et al., 2008[90]
	0
	0
	1
	1
	0
	1
	0
	0
	1
	0
	1
	5

	Bartoli et al., 2018 [91]
	0
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	9

	Tseng et al., 2015 [93]
	1
	1
	0
	0
	0
	1
	1
	1
	1
	1
	0
	7

	Anglin et al., 2013 [94]
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	10

	Swardfager et al., 2013 [95]
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	1
	10

	Firth et al., 2018 [125]
	0
	1
	1
	1
	0
	1
	0
	0
	1
	1
	1
	7

	Chaumette et al., 2016 [9]
	1
	0
	0
	0
	0
	1
	0
	0
	1
	1
	0
	4

	Berger et al., 2016 [126]
	0
	1
	1
	1
	0
	1
	1
	1
	0
	0
	1
	7

	Pillinger et al., 2017 [127]
	0
	1
	1
	0
	0
	1
	1
	0
	1
	1
	1
	7

	Aleksovska et al., 2014 [105]
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	8

	Lachance et al., 2014 [106]
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1
	7

	Hoen et al., 2013 [107]
	0
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	9

	Fernandes et al., 2015 [108]
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	9

	Flatow et al., 2013 [109]
	0
	1
	1
	0
	1
	1
	1
	1
	1
	0
	1
	8

	Fernandes et al., 2016 [110]
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1
	7

	Greenhalgh et al., 2016 [111]
	1
	1
	1
	0
	0
	0
	0
	0
	1
	1
	1
	6

	Wang et al., 2016 [112]
	1
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	8

	Song et al., 2014 [113]
	0
	0
	1
	0
	1
	1
	0
	0
	1
	1
	0
	5

	Nishi et al., 2014 [114]
	1
	1
	0
	0
	0
	1
	0
	1
	0
	1
	0
	5

	Guo et al., 2015 [115]
	0
	1
	1
	0
	0
	0
	0
	0
	1
	1
	0
	4

	Plitman et al., 2017 [117]
	0
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	8

	Stubbs et al., 2016 [118]
	0
	1
	1
	0
	1
	1
	1
	1
	1
	1
	1
	9

	Qin et al., 2017 [119]
	0
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	7

	Maia-de-Oliveira et al., 2012 [120]
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	6

	Valipour et al., 2014 [123]
	0
	0
	1
	0
	0
	1
	1
	1
	1
	1
	0
	6

	Tomioka et al., 2018 [122]
	0
	1
	1
	0
	0
	0
	0
	0
	1
	1
	1
	5

	Misiak et al., 2018 [121]
	1
	0
	1
	0
	0
	1
	1
	1
	1
	1
	1
	8

	Brouwer et al., 2013 [169]
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1
	7

	Bartoli et al., 2015 [168]
	1
	1
	1
	1
	0
	1
	1
	1
	1
	0
	0
	8

	Goetz et al., 2019 [170]
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	9

	Mazereeuw et al., 2015 [83]
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	0
	8

	Schrag et al., 2013[148]
	1
	0
	1
	0
	0
	1
	0
	0
	1
	1
	1
	6

	Carvalho et al., 2014 [89]
	1
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	8

	Bender et al., 2017 [77]
	0
	1
	1
	1
	0
	1
	0
	0
	1
	1
	1
	7

	Fang et al., 2018 [116]
	0
	1
	1
	0
	0
	1
	0
	0
	1
	0
	1
	5

	Cao et al., 2018 [65]
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	9

	Joe et al., 2018 [124]
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	0
	7

	Salagre et al., 2017 [104]
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	9

	Abbreviations: 0, No; 1, Yes; AMSTAR, A Measurement Tool to Assess Systematic Reviews.




	
Table 1
Peripheral Biomarkers supported by Convincing and Highly Suggestive Evidence across major mental disorders.
	Biomarker (Ref. No)
	Alzheimer’s disease
	Autism Spectrum Disorder
	Bipolar Disorder
	Major depressive disorder
	First-episode psychosis
	Schizophrenia

	Between-Group Meta-analyses

	Adiponectin [166]
	
	
	
	
	
	↓

	Anti-Gliadin IgA [118]
	
	
	
	
	
	↑

	Apolipoprotein E [167]
	↓
	
	
	
	
	

	Arachidonic Acid$ [101]
	
	
	
	
	
	↑

	BDNF [44, 110]
	↓
	
	
	↓
	
	

	Cortisol [168]
	
	
	
	
	
	↑

	Cortisol Awakening Response [119]
	
	
	
	
	↓
	

	Basal Cortisol Awakening# [87]
	
	
	↑
	
	
	

	CRP [80, 102]
	
	
	↑ &
	↑
	
	

	Fibroblast Growth Factor-2 [111]
	
	
	
	↑
	
	

	Glutamate [91]
	
	
	
	↑
	
	

	IGF-1 [84]
	
	
	↑@
	↑
	
	

	IL-6 [8]
	
	
	
	↑
	
	

	TGF-Beta 1 [11]
	
	↑
	
	
	
	

	sIL-2 Receptor [7, 8]
	
	
	
	↑
	
	↑

	TNF-Alpha [8]
	
	
	
	↑
	
	

	Folate [105]
	
	
	
	
	
	↓

	Folic Acid [59]
	↓
	
	
	
	
	

	Malondialdehyde [109]
	
	
	
	
	
	↑

	Nerve Growth Factor [122]
	
	
	
	
	
	↓

	NMDAR [85]
	
	
	↑
	
	
	↑

	Total Cholesterol [94]
	
	
	
	↓
	
	

	Copper [46]
	↑
	
	
	
	
	

	Vitamin E [36]
	↓
	
	
	
	
	

	Vitamin B6# [123]
	
	
	
	
	
	↓

	KYNA / 3HK [75]
	
	
	
	↓
	
	

	KYNA / QUIN [75]
	
	
	
	↓
	
	

	KYN-ACID [75]
	
	
	
	↓
	
	

	Neurotrophin-3 [82]
	
	
	↑
	
	
	

	Uric Acid [81]
	
	
	↑
	
	
	

	5-hydroxytryptamine [64]
	
	↑
	
	
	
	

	Glutathione (Fasting) [62]
	
	↓
	
	
	
	

	GSSG [69]
	
	↑
	
	
	
	

	GSSG (Fasting) [62]
	
	↑
	
	
	
	

	Homocysteine [59]
	↑
	
	
	
	
	

	Within-group Meta-analyses

	Adiponectin [166]
	
	
	
	
	
	↓

	IL-6 [9]
	
	
	
	↓
	
	

	Lipid Peroxidation Markers [138]
	
	
	
	↑
	
	



Abbreviations:  BDNF, Brain-Derived Neurotrophic Factor; Insulin-like growth factor, IGF; IL, Interleukin; INF, Interferon; GSH, Glutathione; GSSG, Glutathione Disulfide;  KYN Acid , kynurenic acid; Quin, quinolinic acid; MDA, Malondialdehyde; NMDAR, N-Methyl-D-Aspartate Receptor Antibody Seropositivity; NGF, Nerve Growth Factor; NT, Neurotrophin; QUIN, quinolinic acid; sIL-2 Receptor, Soluble Interleukin  2 Receptor; TGF, Transforming Growth Factor; TNF, Tumor necrosis factor; 3HK- 3-hydroxykynurenine.
# Convincing Evidence Criteria. Others biomarkers are supported by Highly Suggestive Evidence.
&Euthymia and Mania
@ Mania
$Source: Red Blood Cells

	Table 2
 Sensitivity analysis using credibility ceilings for the meta-analyses investigating the associations between biomarkers and Alzheimer disease, Autism, Bipolar Disorder, Depression, First Episode Psychosis, Schizophrenia.

	Biomarker
	Credibility Ceiling 10%
	Credibility Ceiling 20%
	Credibility Ceiling 30%

	Convincing Evidence Criteria

	Bipolar Disorder
	
	
	

	Basal Cortisol Awakening [87]
	0.23 (0.07 – 0.38)
	0.19 (-0.01 – 0.40)
	0.14 (-0.12 – 0.41)

	Schizophrenia
	
	
	

	Vitamin B6[123]
	-0.46 (-0.78 – -0.15)
	-0.46 (-0.95 – 0.02)
	-0.46 (-1.24 – 0.31)

	Highly Suggestive Evidence Criteria

	Alzheimer Disease
	
	
	

	Apolipoprotein E[42]
	-0.20 (-0.35 – -0.04)
	-0.13 (-0.33 – 0.07)
	-0.06 (-0.29 – 0.17)

	BDNF[44]
	-0.09 (-0.23 – 0.05)
	-0.03 (-0.14 – 0.08)
	-0.01 (-0.14 – 0.12)

	Copper[46]
	0.17 (0.04 – 0.30)
	0.09 (-0.05 – 0.24)
	0.05 (-0.14 – 0.25)

	Folic Acid[59]
	-0.18 (-0.28 – -0.08)
	-0.12 (-0.23 – -0.01)
	-0.08 (-0.23 – 0.07)

	Homocysteine[59]
	0.41 (0.28 – 0.53)
	0.40 (0.21 – 0.59)
	0.40 (0.10 – 0.70)

	Vitamin E[36]
	-0.20 (-0.31 – -0.08)
	-0.13 (-0.26 – -0.01)
	-0.09 (-0.23 – 0.06)

	Autism
	
	
	

	5HT[64] 
	0.48 (0.26 – 0.69)
	0.35 (0.08 – 0.62)
	0.22 (-0.14 – 0.57)

	GSH (Fasting)[62]
	-1.42 (-2.51 – -0.32)
	-1.42 (-3.08 – 0.25)
	-1.42 (-4.09 – 1.25)

	GSSG[69]
	1.07 (0.37 – 1.78)
	1.07 (0.00 – 2.15)
	1.07 (-0.65 – 2.80)

	GSSG (Fasting)[62]
	1.02 (0.31 – 1.73)
	1.02 (-0.07 – 2.10)
	1.02 (-0.72 – 2.75)

	Lipid Peroxidation Markers[138]
	0.44 (0.09 – 0.79)
	0.34 (-0.07 – 0.75)
	0.32 (-0.29 – 0.93)

	TGF-Beta 1[11]
	0.35 (0.10 – 0.59)
	0.33 (-0.01 – 0.66)
	0.31 (-0.18 – 0.80)

	Bipolar Disorder
	
	
	

	IGF1[84]
	0.39 (0.03 – 0.75)
	0.39 (-0.16 – 0.94)
	0.39 (-0.49 – 1.27)

	NMDAR[85]
	0.47 (0.13 – 0.80)
	0.47 (-0.04 – 0.98)
	0.47 (-0.35 – 1.29)

	NT-3[82]
	0.08 (-0.11 – 0.27)
	-0.01 (-0.18 – 0.16)
	0.00 (-0.21 – 0.20)

	Uric Acid[81]
	0.23 (-0.02 – 0.49)
	0.08 (-0.14 – 0.31)
	0.03 (-0.20 – 0.27)

	CRP *[80]
	0.20 (0.06 – 0.34)
	0.13 (-0.04 – 0.31)
	0.12 (-0.14 – 0.39)

	CRP **[80]
	0.46 (0.23 – 0.68)
	0.44 (0.11 – 0.78)
	0.43 (-0.08 – 0.93)

	Depression
	
	
	

	BDNF[110]
	-0.18 (-0.30 – -0.05)
	-0.07 (-0.19 – 0.05)
	-0.03 (-0.18 – 0.12)

	CRP[80]
	0.43 (0.26 – 0.61)
	0.42 (0.16 – 0.67)
	0.42 (0.02 – 0.82)

	Fibroblast Growth Factor-2[111]
	0.33 (-0.02 – 0.68)
	0.27 (-0.18 – 0.71)
	0.19 (-0.36 – 0.74)

	Glutamate[91]
	0.29 (0.11 – 0.46)
	0.21 (0.00 – 0.43)
	0.15 (-0.12 – 0.42)

	IGF1[84]
	0.51 (0.10 – 0.92)
	0.39 (-0.16 – 0.93)
	0.23 (-0.45 – 0.91)

	IL-6#[9]
	-0.15 (-0.26 – -0.03)
	-0.10 (-0.23 – 0.02)
	-0.08 (-0.23 – 0.07)

	IL-6[8]
	0.35 (0.23 – 0.48)
	0.26 (0.11 – 0.41)
	0.16 (-0.03 – 0.35)

	KYNA / 3HK[75]
	-0.44 (-0.75 – -0.13)
	-0.44 (-0.91 – 0.03)
	-0.44 (-1.20 – 0.32)

	KYNA / QUIN[75]
	-0.33 (-0.58 – -0.08)
	-0.33 (-0.70 – 0.05)
	-0.33 (-0.93 – 0.28)

	KYN-ACID[75]
	-0.21 (-0.33 – -0.09)
	-0.18 (-0.33 – -0.03)
	-0.16 (-0.36 – 0.04)

	Lipid Peroxidation Markers# [138]
	0.44 (0.09 – 0.79)
	0.34 (-0.07 – 0.75)
	0.32 (-0.29 – 0.93)

	sIL-2 Receptor[8]
	0.35 (0.09 – 0.61)
	0.25 (-0.08 – 0.59)
	0.19 (-0.28 – 0.66)

	TNF-Alpha[8]
	0.15 (0.02 – 0.28)
	0.09 (-0.04 – 0.22)
	0.07 (-0.08 – 0.21)

	Total Cholesterol[94]
	-0.11 (-0.17 – -0.05)
	-0.09 (-0.16 – -0.02)
	-0.05 (-0.14 – 0.04)

	First Episode Psychosis
	
	
	

	Cortisol Awakening Response [119]
	-0.43 (-0.72 – -0.14)
	-0.40 (-0.81 – 0.01)
	-0.40 (-1.06 – 0.26)

	Schizophrenia
	
	
	

	Adiponectin# [166]
	-0.20 (-0.32 – -0.08)
	-0.17 (-0.32 – -0.01)
	-0.14 (-0.34 – 0.07)

	Anti-Gliadin IgA[118]
	0.20 (0.00 – 0.40)
	0.15 (-0.13 – 0.42)
	0.15 (-0.30 – 0.59)

	Arachidonic Acid[101]
	0.13 (-0.03 – 0.29)
	0.06 (-0.11 – 0.23)
	0.02 (-0.17 – 0.21)

	Cortisol[168]
	0.11 (-0.02 – 0.25)
	0.03 (-0.10 – 0.17)
	0.00 (-0.17 – 0.17)

	Folate[105]
	-0.18 (-0.29 – -0.07)
	-0.16 (-0.29 – -0.02)
	-0.13 (-0.32 – 0.07)

	MDA[109]
	0.50 (0.09 – 0.91)
	0.43 (-0.02 – 0.88)
	0.40 (-0.23 – 1.03)

	NGF[122]
	-0.21 (-0.39 – -0.02)
	-0.11 (-0.31 – 0.08)
	-0.05 (-0.30 – 0.21)

	NMDAR[85]
	0.34 (0.07 – 0.61)
	0.34 (-0.06 – 0.74)
	0.34 (-0.30 – 0.98)

	sIL-2 Receptor [7]
	0.64 (0.06 – 1.22)
	0.64 (-0.24 – 1.52)
	0.64 (-0.78 – 2.05)


Abbreviations:  BDNF, Brain-Derived Neurotrophic Factor; Insulin-like growth factor, IGF; IL, Interleukine; INF, Interferon; KynA, kynurenic acid; Quin, quinolinic acid; LDL, low-density lipoproteins; MDA, Malondialdehyde; NMDAR, N-Methyl-D-Aspartate Receptor Antibody Seropositivity;  NGF, Nerve Growth Factor; NT, Neurotrophin; QUIN, quinolinic acid; sIL-2 Receptor, Soluble Interleukin 2 Receptor; TGF, Transforming Growth Factor; TNF, Tumor necrosis factor; 3HK- 3-hydroxykynurenine. Symbols: *   Euthymia; ** Mania; # Prospective Study; $Source: Red Blood Cell
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